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‘THE acknowledged inadequacy sf the sci- 


ences of physiology and pathology to account 
satisfactorily for many interesting phenomena 


that present themselves, both in health and 


disease, implies a distinct avowal, that the 
received principles of these sciences must 
either involve some radical defects, or that 
other principles still remain undiscovered, 
whose influence tends to modify our results 
and perplex our reasonings. 

To detect, by a more careful analysis, the 
sources of fallacy in the former, and by legi- 
timate induction to pave the way to the dis- 
covery of the latter, is the design of the 
following work. 

How far the attempt has been pidhestal 
it is for the reader to determine. Relying 
upon his candour, the only indulgence claimed 
by the author is.a suspension of judgment, 
if the intended application of the new prin- 
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ciples deduced, and the importance of seem- 


ingly slight modifications of the old, should 
not always at first appear obvious. 

The one and the other will be gradually 
unfolded in the course of the inquiry; and 
it will eventually appear, that nothing has 
been introduced that was not essentially ne- 
cessary to the views that will be subsequently 
offered. ; 

In a subject so extensive, as to comprise 


within its limits the investigation of all the 


phenomena of the living body, the necessity 
for systematic arrangement needs no illustra- 
tion. That the solution of the more simple, 
should in every science precede that of the 
more complex problems, is too manifest to 
have escaped the notice of systematic writers. 
But the difficulty lies in determining what 
constitute the most simple problems. And 
to this must be ascribed the want of a more 
scientific arrangement than has yet been 
adopted into physiological works; in which 
the complex functions, such as digestion, are 
sometimes considered, before the simpler 
laws of sensation and motion on which they 
immediately depend. And in general the 
want of some bond of connexion between the 
different branches of the subject, gives to the 
whole a broken and disjointed appearance. 
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An attempt is made to remédv these de- 
fects, by substituting a mode of arrangement 
that supersedes the necessity of presupposing 
the reader to be partially acquainted with 
the subject to be laid before him; and by 
supplying a connecting link that unites its 
different branches, and embodies them into 
a system. 

Further it is to be observed, that between 
the mere description of the functions subser- 
vient to life, and the investigation of the 
Jaws by which these functions are governed, 
a marked line of distinction prevails. Blend- 
ing together the natural history and the 
philosophy of the animal economy 1s in 
itself a material defect; the general connex- 
ion and reciprocal dependance of the differ- 
ent functions rendering it indispensible that 
a competent knowledge of the former should 
have been acquired previously to entering 
upon the study of the latter. 

And again, the description of the functions 
cannot be rendered intelligible without that 
of the organs that perform them. Hence we 
find, in all systems of physiology, more or 
less anatomy introduced, as the author may 
happen to deem it necessary. But if the 
reader be acquainted with anatomy, why 
suppose him to know it imperfectly? If it 
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remain to be taught, why teach it only in 
part ? 

To obviate these difficulties, nothing is 
here presupposed, but an acquaintance with 
the meaning of terms familiar to every one, 
the occasional illustrations taken from disease 
being intended only for the professional 
reader; and a general outline of the animal 
economy has been prefixed to the inquiry, 
with as much of the anatomical structure 
as was requisite for explaining the functions; 
the whole being compressed into the small- 


est compass that appeared consistent with 


perspicuity. 

Another desirable object seems in this 
way to be attained, namely, bringing the 
subject more within the reach of the general 
reader. For although physiology may never 
become a popular subject, there seems no 
reason why the philosophical inquirer should 
be precluded from one of the most interest- 
ing and instructive branches of general sci- 
ence. This, however, was effectually done 
by the difficulties that occur in obtaining a 
sufficient knowledge of anatomy from works 
filled with minute detail, designed only for 
the medical profession. 

The more general diffusion of medical 
science is, on every account, desirable. To 
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this alone can we look for the extirpation of 
empiricism, which derives its strongest sup- 
port from the doubts that continue to prevail 
with respect to the existence of any science 
in medicine. | 

Mystery ever begets distrust; and. the 
surest way to convince the incredulous that 
medicine is a science, requiring both study 
for its acquisition, and experience for its ap- 
plication, is to draw aside the veil and court 
inquiry. 


Although the introductory sketch may 


contain little that was not previously known 
to professional readers, yet as the author has 
availed himself of some recent improvements, 
giving a survey and critique of the system of 
Bichat, and placing the delineation in the 
point of view best calculated to throw light 
on the subsequent reasonings, it is hoped that 
they may not find occasion to deem their time 
mispent in affording it a cursory perusal. 

One circumstance yet remains to be stated. 
The work which is now offered to the public 
was printed a year ago; but the publication 
was suspended, the author having subse- 
quently formed the design of giving a course 
of public lectures, which he conceived might 
thus, in a great measure, be deprived of their 
novelty. 
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Having since however extended his views 
so far as to render the present exposition little 
more than a syllabus of the first part of his 
intended lectures, he has no longer any mo- 
tive for delaying publication, but rather an 
inducement to accelerate it ; since it is not to 
be supposed, that a subject so abstruse can be 
fully comprehended in a single course, with- 
out some previous study. 


London, 17, Southampton-Row, 
May 24th, 1813. 
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A GENERAL OUTLINE, 
&c. &e. 


Classification of Functions. 


"THE functions of the animal body have 
been distinguished by the French physiologist 


Bichat into two classes; a division partly - 


founded upon the diversity of attribute that 
characterises each, and partly upon the dif- 
ference of structure in the organs that per- 
form them. 

One class of organs is subservient to the 
nourishment and support of the body, en- 
abling it to assimilate and convert into its 
own substance the materials on which it 
feeds, and to separate and reject such par- 
ticles as are no longer fit for the purposes 
of life. These are functions performed by 
all organized matter, other animals, and 
even vegetables, enjoying them in common 
with man; this class, therefore, Bichat terms 
the functions of organic life. 

The other class of organs is subservient 
to functions of a more exalted nature, which 
distinguish man from all created beings. 
These have respect, as Bichat expresses it, 
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to man’s external connexion with the objects 
around him, and render him an inhabitant 
of the world at large, and not, like the ve- 
getable creation, of the spot which gave him 
birth. They are characterised by the facul- 
ties of loco-motion and mind, from which 
man feels, thinks, and moves, acts according 
to the impulse of will, and expresses, by 
voice, his hopes and fears, his pains and 
pleasures. These he terms the functions of 
animal life. 

Regarding this as a scientific distinction, 
it is beautiful, and in many respects useful ; 
but if we carry it to the extent that the 
ingenious author appears to have intended, 
and regard each as a separate mode of ex- 
istence, deriving its support from a distinct 
vital principle, we shall be justly exposed 
to the imputation of blending metaphysical 
subtlety with physiological fact. 

As Bichat, however, defines life to be the 
aggregate of functions performed, and not the 
animating principle that gives rise to their 
performance, he perhaps screens himself, 
behind this definition, from the imputation 
alleged; and the question, whether life re- 
sult from mere organization, or require a 
separate immaterial principle to animate the 
body, being rather metaphysical than phy- 
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siological, we may leave its decision to 


others, and proceed to examine the structure 
and attributes of the organs subservient to 
each class of functions. . 

But we are here compelled to admit the 
inadequacy of science to limit or define the 
operations of nature ; and this classification, 
however beautiful and captivating, will soon 
appear defective, the organs and functions 
of animal and organic life being occasionally 
transmuted or blended together, so that the 
division, if minutely examined, will be 
found not strictly philosophical, because not 
strictly true. 

As an artificial distinction, it may, how- 
ever, still prove useful, and will be liable 
only to such objections as may with equal 
propriety be urged against every attempt to 
define the operations of nature, which run 
down by imperceptible gradations in one 
uninterrupted series from organized to in- 
organized matter, and rise again as gradually 
from the lowest germ of conscious feeling to 
the highest powers of moral reasoning. 

By blending the functions and attributes 
of each class of organs along with the ac- 
count of their structure, it is hoped that the 
reader may be partially relieved from the 
tediousness of anatomical description. 
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ANIMAL F UNCTIONS. 
MIND. 


Tue functions of mind have their immediate 
seat and origin in the brain, from whence 
issue all the mandates of the will, and in 
which is concentrated every mental per- 
ception of an external impression. This is 


no hypothetical assumption, but a necessary 


inference drawn from undeniable facts. We 
can trace the particular organs through 
which this communication is kept up; and 
the instant this is interrupted, all conscious- 
ness of impressions ceases, and the influence 
of the mind over the limb is lost. If it feel, 
the mind takes no cognizance of the impres- 
sion; if it move, it is no longer in obedience 
to the will. It retains only organic feeling 
and organic motion, of which it does not 
appear to be immediately deprived, even 
after its total separation from the parent 
body. | 

A minute description of the structure of 
the brain would afford little amusement, and 
convey little instruction to the reader, as 
physiologists have been hitherto unable to 
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assign particular offices to the various parts — 
that compose it: a very general account 
will, therefore, be sufhicient. 

The brain is a pulpy mass, situated in 
the superior part of the cranium, or skull, 
where it occupies a cavity half as large as 
the head itself. Its form corresponds to that 
of the skull, irregularly convex above, and 
flattened beneath. It is partially divided by 
a membrane called the falcilorm process, 
descending from above, about half through 
it, and extending from the front to the back 
of the cranium, dividing it into two equal 
halves, called hemispheres, each of which 
exhibits perfect similarity of form. Its sub- 
stance is composed of six prominences, or 
‘lobes, two of which project anteriorly, two 
laterally, and two posteriorly. At the lower 
and hinder part is situated a portion which 
it is of some importance to distinguish, 
being almost the only part to which expert- 
ment warrants our ascribing any peculi- 

arity of function. This is the cerebellum, 
or little brain, from which a prolongation 


extends down a cavity in the back bone, 
hence improperly termed the spinal marrow. 
Lesion of this part suspends the power of 
voluntary motion in the organs below the 
seat of the injury; and when the skull has | 
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been laid open, pressure on the cerebellum 


excites convulsions ; whereas pressure on the 
cerebrum causes a state of stupor, resem- 
bling sleep; from which it appears probable 
that the cerebrum is more immediately con- 
cerned in the function of mind, and the 
cerebellum and spinal marrow in that of 
voluntary motion. | 

The brain is every where surrounded by 
membranes; the outer one, which lines the 
inner surface of the skull, termed dura 
mater; the next, belonging to the brain 
itself, termed pia mater; and a third called 
arachnoid, which appears, from more recent 
observation, to. be only a reduplication of 
the second. Its substance is of a peculiar 
nature, and cannot be easily described; its 
colour is whitish towards the centre, and 
termed medullary, but grey at the edges, 


hence called cineritious. The cerebellum 


appears to be formed of similar substance ; 
and, when divided by a vertical section, 
exhibits a beautiful arborescent appearance, 
hence termed arbor vite. In the substance 
of the brain are contained four cavities, 
termed ventricles, and a number of emi- 
nences, depressions, sinuosities, and other 
appearances, minutely described by ana- 
tomists; but with the use of which we are 
wholly unacquainted. 
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SENSATION. 


From the base of the cerebrum, from the 
cerebellum and spinal marrow, small white 
cords, called nerves, proceed; each of which 
consists of a number of infinitely minute 


_ threads, or filaments, which ultimately ex- 


pand over the different organs endowed with 
sensation or motion. Each separate cord, or 
nerve, has a sheath, that surrounds it as it 
proceeds from the brain; and every separate 
nervous fibre is supposed to be also enve- 
loped in a distinct membrane of its own. 
To these threads the organs of sense owe 
their faculty of feeling; and from these 
every muscular fibre derives its powers of 
contracting, as proved by the experiment 
before alluded to, the division of these 
nerves suspending the faculties of sensation 
and motion in the parts with which they 
communicate. | 
The cerebral nerves, or those which pro- 


ceed directly from the brain, amount to ten 


pairs, corresponding branches issuing from 
each side. The following is their distribution: 

Beginning at the fore part of the base of 
the: cranium, the first pair proceed to the 
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nose, termed olfactory; the second to the 
eyes, termed optic; the third pair to the 
muscles that give motion to the eye-balls, 
called motores oculorum ; the fourth perform 
asimilar office, but are confined to a particular 
muscle, called patheticus, from its rolling 
the eye upwards; or trochlearis, from the 
mechanism resembling a pulley by which this 
is accomplished. The fifth pair of nerves 
are called par trigeminum, being composed 
of three branches; the first, called ophthal- 
mic branch, supplies filaments to the upper 
eye lid, to the forehead, to the nose, and 
to some internal parts of the eye; the second 
branch, called superior maxillary, sends fila- 
ments to parts in the vicinity of the upper 
jaw, to the palate, the teeth, the cheeks, 
the eye-lids, and sides of the nose; the 
third branch, called inferior maxillary, sup- 
plies parts m the vicinity of the lower jaw, 
as the cheeks, the lips, the teeth, the tongue, 
and the chin: the two latter send filaments 
also to the ear. The sixth pair of nerves, 
as well as the third and fourth, are subser- 
vient to the motion of the eye-balls, being 
dispersed on the muscles which roll the eye 
outwards, hence termed abducentes. The 
seventh pair are composed of two portions ; 
one, from its softness, called portio mollis, 
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~ goes to the internal parts of the ear; the 
other, from its firmness, called portio dura, 
sends also some filaments to the ear, and 
likewise to the throat, and to the back of 
the head, but 1s chiefly distributed over the 
face. The eighth pair also consist of two 
branches on each side, called glosso-pha- 
ryngeus and pars vaga; the former sends 
filaments to the tongue and throat, and the 
latter also supplies parts in the vicinity of 
it, and then descends down to the heart and 
stomach, sending back in its descent a branch 
called recurrent, which ascends again to the 
wind-pipe, and is subservient to the organs 
of voice. The ninth pair are chiefly ramified 
upon the tongue, and are called lingual, but 
also send a branch, called descendens noni, 
to parts of the neck. The tenth pair, from 
the circumstance of their issuing from the 
cranium in company with the eighth, are 
called accessory; they are chiefly distributed 
to the muscles which give motion to the 
neck and shoulders. 

The spinal nerves, or those which pro- 
ceed from the spinal marrow, are thirty 
pairs, one issuing between ‘each joining 
formed by the pieces that compose the back 
bone. Those proceeding from the upper 
part, called cervical, supply the upper ex- 
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tremities; and from filaments given off by 
the second, third, and fourth pairs, is formed 
what is called the phrenic, or diaphragmatic 
nerve, subservient to the function of res- 
piration. Those of the back, called dorsal, 
go chiefly to the trunk of the body, and 
administer to the muscles that give it motion: 
those issuing from the lower part, called 
lumbar and sacral, proceed chiefly to the 
lower extremities, and are subservient to the 
function of loco-motion. 


MOTION. 


Tue function of motion is performed through 
the means of muscles, or bundles of fleshy 
fibres, which cause the limbs to perform 
their various evolutions when thrown into a 
state of contraction by the, nervous influence. 
They are supported by, and attached to 
bones, being distributed over them in succes- 
sive layers; the external layer giving form 
and symmetry to the body, which is further 
improved by the intervention of adipose, or 
fatty substance, rendering the surface more 
smooth and even. 

The muscles generally arise from one 
bone, and are inserted into another, causing 
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the limb to move on the connecting joint 
with a degree of flexion and extension pro- 
portioned to the contraction excited. The 
internal structure of a muscle resolves itself 
into a bundle of fleshy fibres, connected 
together by a thin membranous substance ; 
they are generally thicker about the middle, 
and smaller towards the extremity, where 
they collect together into a round tendinous 
cord, or are united by a strong fibrous mem- 
brane, which is inserted into the covering 
of the bone called periosteum. 

Every separate muscular fibre has a dis- 
tinct covering, of delicate texture, called 
cellular membrane; and the whole muscle 
together is enveloped in a covering of the 
same membrane, which is continually moist- 
ened by fluid, serving to lubricate it, and 
facilitate its motions. , 

This membrane likewise surrounds every 
separate organ, and the whole surface of the 


body; the term cellular being given to it 


from a number of cells which it forms be- 
neath the surface, and between the different 
“organs, as is discovered by inflating it. 

It is probable that every muscular fibre 
has its corresponding nervous filament, by 
which its contraction is induced. The na- 
tural strength of each muscle seems to depend 
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chiefly upon the number of fibres collected 
into a mass, their length appearing rather to 
determine the extent of contraction of which 
_ it is capable. | 

The function of loco-motion is performed 
by the muscles of the trunk and lower ex- 
tremities; the muscles of the breast and 
shoulder give motion to the upper extremi- 
ties ; those of the shoulder move the fore 
arm, those of the fore arm move the fin- 
gers; the head is supported by those at the 
back of the neck, while those at the fore part 
of the neck contribute to give it a rotatary 
motion; the muscles of the back and abdo- 
men serve to keep the body in equipoise; 
and every moving organ owes its power of 
action to muscular fibres; a minute acquaint- 
ance with the names and functions of which 
may be obtained by reference to more vo- 


luminous anatomical works, or by actual | 


dissection. 

The bones, into which the muscles are 
inserted, constitute the basis and support of 
the whole superstructure. 

_ The osseous system is composed of a 
number of separate pieces, nicely adjusted 
and connected together by joints, which allow 
motion to each part according to the extent 
that is required; the whole forming what 
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is called the skeleton, which exhibits to the 
eye of the naturalist the most interesting sub- 
ject for meditation, affording in every part 
proofs the most convincing of foresight and 
contrivance. 

The internal structure of bone consists 
of hard compact plate towards the surface, 
and spongy or cellular texture in the centre. 
Its substance is composed of an intermixture 
of earthy and cartilaginous matter, which 
bears so equal a sbare in its composition, 
that the one or the other may be totally 
removed without materially changing the 
external form and appearance of the bone. 
If by combustion the cartilage be destroyed, 
leaving the earthy matter entire, the bone 
becomes porous, white, and brittle. If by 
chemical solution the phosphat and carbonate 
of lime be dissolved, and the cartilage suf- 
fered to remain, the bone retains its form 
and appearance, but becomes soft and pliable. 

In the foetus the different stages of ossifi- 
cation may be traced, and the process obser- 
ved which nature pursues in the formation 
of bone. At first a mere cartilage is found, 
in which, after some time, a plexus, or net- 
work of red vessels appears, shooting out 
from different points according to the shape 
of the bone; ossification commencing in some 
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bones from one, and in others from several 
points. These vessels at length deposit 
earthy matter; then become gradually ob- 
literated, and fresh vessels appear, until the 
whole cartilage is pervaded by vessels, which 
are successively obliterated by the deposition 
they make; and thus the cartilage is con- 
verted into a solid bone. That it still, how- 
ever, retains both nerves and vessels to a 
certain extent, is proved by its extreme sen- 
sibility in the inflamed state, and by the 
constant change and renewal of its substance. 

A general idea of the structure and con- 
nexion of the human skeleton can alone be 
offered in a sketch like the present. 

The skull, or cranium, forms a complete 
case of bone, containing and protecting the 
brain; but perforated by numerous apertures, 
or foramina, which allow the transmission of 
nerves to parts subject to its controul, and 
admit the entrance of vessels which are es- 
sential to its support. The largest of these 
apertures is situated at the base of the crani- 
um, in what is termed the occipital bone, (the 
cranium being composed of eight separate 
pieces), and opens into the centre or cavity 
of the bones of the neck, allowing the pro- 
longation of the cerebellum, termed spinal 
marrow, to descend down the hollow of the 
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back-bone, from whence nerves are sent off, 
as already described. 

The spine, or back bone, may se regarded 
as the pillar supporting the head, the chest, 
and the upper extremities: It is composed 
of twenty-four pieces, called vertebre, con- 
nected together by a mode of articulation, 
that allows them a certain degree of motion; 
and cartilaginous matter interposed, which 
facilitates it, and prevents injury from pres- 
sure. Of these vertebre, seven belong to 
the neck, twelve to the back, and five to the 
loins: they become gradually larger as they 
descend, and terminate in what are called 
the false vertebra, or sacral bone. The sacral 
bone is articulated with, and supported by 
the pelvis, which may be regarded as the 
base of the whole column. The pelvis, com- 
monly called the hip-bone, is also composed 
of se€parate pieces in the foetus, but becomes 
afterwards consolidated into one, deriving 
its name from its resemblance to a basin, and 
from its office, which is to contain and sup- 
port the abdominal viscera. 

The bones of the lower extremities are af- 
fixed to the pelvis externally and laterally; the 
head of the thigh-bone forming a ball, which 
is received into a corresponding socket on the 

C 


18 


THE ORGANS OF MOTION. 


outside of the pelvis; a form of joint well 
calculated for the kind of motion required. 
The chest, or thorax, is formed by the 
ribs, which proceed from the vertebrz of the 
back, and meet before in the breast-bone, or 
sternum, constituting a kind of basket-work, 
that contains and protects the thoracic viscera. 
The term thorax is given to the whole space 
included by the ribs, and that of abdomen 


to the portion below extending down to the 
bottom of the pelvis. 


The ribs are usually twelve in number 


on each side; the seven superior, called true 
ribs, extending round to the sternum, to 
which they.are united by cartilage; the five 
inferior, called false ribs, four being con- 
nected to each other and to the last true rib 
by means of intervening cartilage, the fifth 
floating loose. The articulation of the ribs 
with the vertebre of the back allows a degree 
of motion, which contributes to the function 
of respiration. Each rib being placed in a 
direction sloping downwards, and extending 
somewhat wider than the one above it, the 
capacity of the chest must necessarily be 
enlarged or expanded by raising the ribs, 
which are all connected together by muscular 
fibres, called intercostal. 
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The upper extremities are affixed to the 
back by large flat triangular bones, termed 
scapule, or shoulder-blades; which are sim- 
ply applied to, and retained in their position 
by the surrounding and connecting muscles. 
At the extremity of the shoulder, the end of 
the scapula meets, and is articulated with a 
small bone, proceeding from the forepart and 
top of the sternum, called clavicle, or collar- 
bone, which regulates and confines the mo- 
tions of the scapula, and serves to keep it at 
a suitable distance from the chest. The bone 
of the arm is attached to the head of the 
scapula; the round head of the os humeri, 
or shoulder-bone, meeting with a corres- 
ponding cavity, or depression, at the extre- 
mity of the scapula, which allows the greatest 
extent of motion. 

Few points display the admirable contriv- 
ance of the human frame more conspicuously 
than the joints; but a minute description of 
them would encroach too far upon the limits 
of a sketch which is intended to convey only 
a general idea of the structure of the organs. 

Asan instance of the beautiful mechanism 
alluded to, it may be sufficient to describe 
the mode in which the head is affixed to the 
vertebrae of the neck, so as to allow either 
the motion of flexion and extension, or the , 
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rotary motion on its centre, without inter- 
ference or derangement. 

The first vertebra of the neck, termed 
atlas, from its supporting the head, is joined 
to it somewhat after the manner of a common 
hinge, allowing the face to be raised upwards, 
or bent down forwards, with perfect ease. 

The second vertebra, called dentata, has 
a process, or tooth, about half an inch long, 
standing upright, upon which the atlas 1s 
fixed by a corresponding cavity, and rests 
as upon a pivot, turning along with the head 
to the right and left, as far as the connecting 
ligaments allow it. | | 

By these means are the two motions com- 
bined, and the vertebra dentata is again 
connected with the one below it by the com- 
mon articulation, a limited degree of motion 
being allowed to it in common with each suc- 
ceeding piece in the descending column. 

Every joint in the body is furnished with 
ligaments, or cords, connecting the bones 
together, and preventing dislocation; and 
each has besides a double membranous. co- 
vering, called sinovial; one fold of which 
adheres to the surface of all the bones of 
the joint, and the other forms a loose cover- 
ing which envelopes the whole joint; both 
together forming, when detached, a complete 
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sack. The innersurfaces of this capsule 
are smooth, and exhale a thin unctuous fluid, 
which lubricates the joint, and prevents 
friction. 

This short sketch may serve to convey a 
general idea of the organs subservient to 
voluntary motion. After giving a description 
of the organs of sense, we shall proceed to 
the functions of organic life, which are more 
immediately concerned in physiological and 
pathological enquiry. 


VISION. 


Tue organs of vision are nearly spherical, 
and composed of different humours to trans- 
mit and concentrate the rays of light; of 
membranes to surround and contain these 
humours; and of muscles affixed to the exter- 
nal surface of the globe to give it motion. The 
whole apparatus is seated in, and protected 
by a corresponding cavity, or socket, formed 
by the base of the cranium and the bones of 
the face. The sense of vision is excited by the 
impression of light impinging upon the optic 
nerve expanded over the inner surface of this 
globe. The rays of light are admitted thro’ 
a small aperture in the centre of the eye, 
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called the pupil, which is so constructed as 
to accommodate its dimension spontaneously 
to the quantity and intensity of light that 
enters the eye. 

The membranes surrounding the eye are 
three in number. The outer, termed the 
sclerotic, is of fibrous texture, and serves to 
give strength and solidity to the whole ; and 
to it the muscles are attached which move 
the eye-ball. This membrane does not form 
a complete sphere, but leaves a section, OF 
circular aperture, in front, which is occupied 
by the cornea, a transparent horny substance, 
commonly called the apple of the eye, which 
is more convex than the rest outwardly, but 
concave inwardly. Its office is to protect the 
pupil, which is placed behind it, without ob- 
structing the transmission of the light, which 
it assists in refracting. The edges of the 
cornea are firmly united with the adjoining 
edges of the sclerotic coat: its degree of ex- 
ternal convexity modifies the powers of 
vision, rendering one person far, and another 
near-sighted. 

Within the sclerotic is another mem- 
brane, called choroid, which is of more de- 
licate texture; it is covered internally with 
a dark coloured pigment, which prevents 
reflection within from rendering vision indis- 
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tinct. . This membrane, like the sclerotic, 
does not form a complete sphere, a section 
opening in front for the iris, which is placed 
directly behind the cornea, and its edges at- 
tached to the corresponding edges of the 
choroid coat. The iris is supposed to consist 
‘of two sets of fibres connected together; one 
inner and circular, like a ring, which by 
contracting diminishes the aperture; the 
other outer, and branching off from the for- 
mer like the radii of a circle, which by con- 
tracting expands the pupil. 
Over the inner surface of the choroid is 
_ spread the last and most delicate membrane, 
called retina; consisting of an expansion of 
the optic nerve, which proceeds from the 
brain through a foramen at the bottom of the 
socket of the eye, and enters obliquely at 
the back of the eye-ball. This membrane is 
white, and from its extreme sensibility, re- 
ceives and conveys to the mind the impres- 
sion the light makes upon it. The rays of 
light penetrating the cornea, and passing the 
pupil, form a distinct representation of ex- 
ternal objects, in an inverted picture, which 
may be exhibited by dissection, as it appears 
on the surface of the retina. 
As the light requires to be refracted and 
brought to a focus, this is chiefly accomplished 
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by means of a small round lens, resembling 
‘the double convex glass of a telescope, 
called the crystalline lens, having the an- 
terior surface less convex than the posterior, 
its magnitude being somewhat larger than 
the dilated pupil, and smaller than the 
cornea. It is placed directly behind the 
aperture of the iris, and refracting the 
rays of light, causes them to converge into a 
point before they reach the retina, and thus 
the representation is inverted, but rendered 
more distinct. 

The loss of transparency in the chrystal- 
line lens is a frequent cause of blindness, 
constituting the. disease termed Cataract, 
which is remedied when the lens is removed 
by an operation called couching; its office 
being in a great measure supplied by arti- 
ficial glasses. Loss of sight occurs also from 
lesion of other parts of the organ. 

The whole cavity of the eye is filled by 
fluids, termed the aqueous and vitreous hu- 
mours, which preserve its globular form. 

Besides the membranes already men- 
tioned, it has another externally athxed to 
it, called conjunctiva, which secretes a thin 
mucous fluid, and serves to protect, lubri- 
cate and cleanse its anterior surface. This 
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membrane covers what is commonly called 
the white of the eye, and is then reflected 
upwards and downwards over the inner sur- 
face of the eyelids, thereby closing the en- 
trance into the socket, and serving as a cur- 
tain to prevent the admission of extraneous 
bodies. The superfluous moisture secreted 
from it is carried away by small perforations 
on the edges of the eye lids, termed puncta 
lachrymalia, which terminate in a duct lead- 
ing to the cavity of the nose. 

The eye is further lubricated by tears, 
which are secreted from the lachrymal gland, 
placed in the upper and outer corner of the 
socket of the eye, which pours out its fluid 
by numerous small apertures or ducts on the 
inner surface of the upper eye-lid. 

The eye thus organized is enabled to per- 
form the various operations of the most com- 
plex optical instrument, adapting itself in- 
stantly and with equal facility to the degree 
of light required, to the distance and magni- 
tude 08 the objects looked at, and the plane 
of vision to be surveyed ; and constitutes, as 
an elegant theological writer remarks, when 
taken singly and individually, an incontro- 
vertible proof of the contrivance and work- 
manship of creative wisdom. 


HEARING. 


Coutp we as perfectly understand, we should | 
no doubt find equal reason to admire the 
aptitude of the different parts of the organ 
of hearing, for the functions they have to 
perform. But we are not sufficiently ac- 
quainted with the theory of sound, to explain 
the advantages derived from the peculiar 
form of the minute cells and cavities which 
enter into the composition of this organ. 

The immediate seat of the sense of hear- 
ing is the auditory nerve, or the portio mollis 
of the seventh pair, expanded over the sur- 
face of anumber of minute and intricate ca- 
nals, formed in the substance of one of the 
bones of the cranium, called the temporal 
bone. This bone at its lower extremity has 
a projection running inwards to the base of 
the skull, the situation and direction of which 
may be readily conceived by the course of 
the external orifice of the ear, at the termi- 
nation of which orifice the internal organ of 
hearing is placed. 

The particular description of the ear will 
be rendered more intelligible, by first giving 
a general idea of the parts that compose it. 
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These are, the external orifice, or meatus 
auditorius ; at the bottom of this, a thin mem- 
brane, covering the mouth of a small cavity 
called the drum; beside which, are placed 
the minute cavities called the mastoid cells, 
and the canals called the labyrinth. 

We may now proceed to the particular 
use and description of each, beginning with 
the labyrinth, which contains the nerves, the 
immediate seat of the sense of hearing. 

The labyrinth is divided into the vestibule, 
the cochlea,and semicircular canals. The ves- 
tibule is a small open space, which forms the 
porch or entrance to the cochlea and canals. 
The cochlea is a double spiral canal, like 
the shell of a snail, winding round two hol- 
low cones or funnels meeting at their apices, 
the whole being rather larger than a garden 
pea. The semicircular canals are three in 
number, beginning and terminating in the 
vestibule, each forming three-fourths of a 
circle, their area about large enough to admit 
the head of a small pin. 

Within the labyrinth a fluid is contained, 
and the nerves are distributed, which receive 
the impression communicated by the fluid, 
when thrown into undulation by the motion 
of the external air. This undulation is con- 
veyed to the fluid in the labyrinth, through 
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the medium of the tympanum or drum of 
the ear. - 

The tympanum consists of a cavity about 
half an inch wide, of a semi-spherical form, 
the mouth of which is covered by a thin mem- 
brane extended across it, and inserted into a 
bony rim, like the head of a drum. This 
membrane terminates the external orifice of 
the ear; vibrates with the impression of the 
air; and communicates its motion to four 
small bones within the tympanum. ‘The 
bones are connected together by the extre- 
mities; the first of which is affixed to the 
inner surface of the membrane, and the last 
is adapted, like the key of a flute, to a small 
hole opening into the vestibule, termed fenes- 
tra ovalis. 

The fenestra ovalis and another aperture, 
called the fenestra rotunda, leading to the 
cochlea, are both covered by a thin mem- 
brane, which prevents the escape of the 
fluid, but communicates to it the motion re- 
ceived from the small bones, and the air in 
the tympanum. 

In order to enable the membrane to vary 
its degree of tension, according to the loud- 
ness of the sound, or the force of the vibra- 
tion, it is furnished with three small muscles, 
which are affixed to the minute bones in such 
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a manner, as by their contraction to increase 
or diminish the tension of the membrane; 
thus preventing the delicacy of the organ 
from being injured by too strong a vibration, 
and augmenting its susceptibility of one that 
is weaker. j 

As the rarifaction or condensation of the 
air in the tympanum might likewise alter the 
degree of tension, a small canal is provided, 
communicating with the throat, called, from 
its discoverer, the Eustachian tube, which 
keeps up the equilibrium between the in- 
ternal and external air. 

The stoppage of this tube in catarrh, from 
distension of its vessels, often causes a tem- 
porary deafness; and the sudden escape of 
the air forcing a passage, allows the mem- 
brane to recover its position, and is often at- 
tended with a crackling noise. Deafness may 
also arise from injury of the other parts of 
the ear. } 

The external ear needs little explanation, 
being obviously calculated to catch the vi- 
brations, and direct them towards the tympa- 
num. Ina state of nature, the external ear 
or auricle, as it is called, stands more erect 
from the sides of the head, and is thus better 
adapted to its purpose. 


SMELL. 


Tue structure of the internal organ of smell 


is less complex than that of the organ of 
hearing. It consists in an expansion of the 
olfactory nerves, which issue from the brain 
at the fore part of the base of the cra- 
nium, by a number of small apertures, per- 
forating the bone like a sieve, whence it 
has been denominated the cribriform plate. 
The nerve is then ramified over an extensive 
surface, formed by four delicate bones of a 
spongy texture, situated in the cavity of the. 
nose, and dividing it into different passages ; 
of which two run upwards to a cavity 
formed by the base of the frontal bene, 
two lead to other cavities formed by the 
maxillary bones, and two run horizon- 
tally backwards, leading to the throat. All 


these cavities are covered with a membrane 


that secretes a mucous fluid; and so are 
also the four spongy bones, which seem to 
be more immediately subservient to the sense 
of smell; the olfactory nerves being exten- 
sively ramified over their surface, which, 
from its constant moisture, is well adapted to 
favour the action of the minute particles con- 
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tinually exhaled from the surface of odorife- 
rous bodies. In animals that possess a more 
delicate sense of smell, considerable diversity 
may be observed in the form and structure of 
the spongy bones, which are much larger in 
some, and afford a more extensive surface. 
The cavities, or sinuses, seem less essential 


to the organ of smell, but have considerable 


influence in modifying the tone of voice. 


TASTE. 


Tue organ of taste has a close affinity with 
that of smell; the one being adapted to the 
impression of substances in the state of flu- 
idity or solution, and the other in that of 
vapour, and both have their seat in a mu- 
cous membrane. The immediate organ of 
taste is the gustatory nerve, probably from 
the third branch of the fifth pair ramified 
on the mucous membrane covering the 
_ tongue ; the numerous papillz observable on 
its surface appearing to be a peculiar organi- 
zation, calculated to modify the impressions 
received. They may be observed to vary in 
their size and structure in different parts, as 
the sides, the tip, and the root of the tongue; 
and this variety may probably have some 
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connexion with the circumstance frequently 
noticed, that particular substances make a 
stronger impression, or sometimes act exclu- 
sively, on separate portions of this organ. 

The influence of moisture in contributing 
to the faculty of taste, is evident from the loss 
of this sense when suppressed secretion leaves 
the surface of the mucous membrane dry: 
and some connexion appears also to prevail 
between the sense of taste and that of smell, 
as the Joss of the latter in catarrh, or its sus- 
pension by stopping the nose, considerably 
impairs the former. 


TOUCH. 


Tue organ of feeling may be regarded as eX- 
tending over the whole body, but more 
particularly belongs to the extremities of the 
fingers. The nerves, which are the primary 
organs of feeling, are distributed on the skin, — 
a membrane regarded by the French anato- 
mist Bichat as essentially the same with the 
mucous membrane lining the internal sur- 
faces, being modified chiefly by the action of 
the air. Thus in the foetus, as he observes, 
the skin has the appearance and properties of 
a mucous membrane ; and other mucous 
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membranes, when exposed to the air, scon 
assume the character of skin. 

A partial analogy, both in structure and 
function, may then be traced between the 
organs of smell, of taste, and of feeling; that 
of smell, from its superior delicacy, is calcu- 
lated to perceive the impressions of gaseous 
substances; that of taste has less delicacy, 
and is adapted to the impression of such as 
are in a state of fluidity; while the grosser 
organ of feeling, from the coarser texture and 
dry surface of its membrane, is best fitted 
for the impression of solids. 


VOICE. 


Tne last of the functions belonging to animal 


life that remains to be described is that of 


speech, which depends upon the combined 
influence of the lungs, the trachea or wind- 
pipe, the larynx or throat, and the mouth, 
The structure of the lungs will be ex- 
plained hereafter. The trachea is an open 
tube descending into the lungs, in which tube 
the sound is produced. It is composed of a 
number cf cartilaginous rings connected to- 
gether, each ring forming about three-fourths 
of a circle, a portion being supplied at the 
D 
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posterior extremity of each by muscular fibres, 
which answer the double purpose of yielding 
to the pressure of the food passing down 
the cesophagus, or gullet, into the stomach, 
and of enabling the trachea to diminish its 
area by the contraction of these fibres. For 
the same purpose it is also furnished with a 


muscular coat, composed of two sets of fibres, 


of which one is circular, the other longitu- 
dinal: by means of these, the length and 
capacity of the trachea admit of being varied 
to a considerable extent. 

The entrance to the trachea or the larynx 
is composed of a number of cartilages, liga- 
ments, and muscles, forming an aperture 
somewhat triangular, which admits of an in- 
finite variety of changes, both in shape and 
dimensions. ‘The aperture is covered by a 


small cartilaginous body, called epiglottis, — 


projecting backwards from the root of the 
tongue like a valve, which shuts instantly 
with the effort of swallowing, thus prevent- 
ing the food from gaining admission into the 
trachea, but allowing free passage for the air 
to and from the lungs. 

When the air, in passing over the unequal 
surface of the trachea, is partially impeded 
in its escape by the contraction of the glottis, 
it is thrown into vibratory motion, and pro- 
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duces sound, which may be modified in an 
infinite variety of ways by the endless changes 
which the trachea and larynx are capable of 
undergoing, both in form and dimensions, 
and by the different degrees of force and ve- 
locity with which the air is impelled through 
them. 

While sound is thus produced and modu- 
lated by the action of the trachea and larynx, 
pronunciation or speech is effected by the 
joint operation of the tongue and the lips; 
and if the organs of voice were compared to 
a musical instrument, as an organ, the lungs 
would correspond to the bellows, the trachea 
to the pipes, varying in form and dimensions, 
the larynx and epiglottis to the stops, and 
the tongue, throat, and lips, to the keys. 

This short sketch’may convey an idea of 
_ the organs of animal life, a class of functions 
which Bichat conceives to be characterised by 
the following peculiarities: 

The organs that perform them are two- 
fold or double; thus a vertical line drawn 
down the middle of the body may divide it 
into two equal halves, and those organs which 
are not merely separated by it will be divided 
into corresponding parts, and perfect simi- 
larity of form will be found to prevail in 
each. This division is also observable in 
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disease, one entire half of the organs of ant 
mal life being often affected in paralysis with- 
out material participation of the other. The 
functions performed by them are attended 
with consciousness in the mind, and their 
actions are subject to the influence of the 
will. They require cultivation from time 
and experience to bring them to perfection, 
and their exertion demands the alternate 
condition of motion and rest, being incap- 
able of long continuance without the renova- 
tion derived from food and sleep. The func- 
tions of organic life are stated to differ in all 
these particulars : 

The organs performing them are either 
single, or want that similarity of form observ- 
able in those of animal life. Consciousness 
does not attend their “impressions, nor are 
their actions subject to the controul of the 
will. They admit of no improvement from 
practice and experience, respiration, circula- 
tion, digestion, kc. being performed by the 
infant as well as by the adult. Lastly, they 
do not require the regular alternations of 
motion and rest, but continue without inter- 
ruption from life to death. 

These are the grand distinctions between 
the two classes; how far they are strictly cor- 
rect will be more particularly enquired into 


ORGANIC FUNCTIONS. O77 


hereafter; when it will perhaps appear that 
this, like every other artificial distinction, is 
subject to several exceptions, or true only 
to a certain extent. 


ORGANIC FUNCTIONS. 


Tuis division, as before stated, is partly 
founded on the anatomical structure and ar- 
rangement of the organs, and partly on the 
peculiarities characterising the functions they 
perform. Those of animal life, chiefly dis- 


tinguished by the attendant circumstances of 


consciousness and volition, owe their origin to 
the brain and connecting nerves. But those 
of organic life, characterised by feeling that 
is unaccompanied by mental perception, and 
motion that is independant upon the will, 
such as that of the heart and arteries, of the 
stomach and intestines, are supposed by 


Bichat, and with apparent reason, to derive 


these faculties from another source. 


Ce ji 


ORGANIG FEELING AND INVOLUNTARY 
MOTION. 


In different parts of the nervous system hard 
knots or enlargements of a peculiar kind 
are observed, which anatomists have termed 
ganglia; and as they are found to prevail 
more especially in the vicinity of involuntary 
organs, it had long been suspected that they 
had some connexion with the peculiar nature 
of these functions. Some have regarded 
them as a kind of barrier that served to in- 
tercept the transmission of impressions re- 
ceived by these organs, so as to retard or 
prevent the changes from exciting perception 
in the brain, while they were at the same 
time supposed to equalize the flow of the 
nervous energy to these organs, and thus pre- 
vent the regularity of their action from being 
disturbed by the varying impulse of the will. 
But more recent experiments and observa- 
tions seem to countenance the opinion § for- 
merly suggested by Winslow, and entertained 
by Bichat, and made the principal basis of 
his division of the functions, that they should 
be regarded rather as so many separate and 
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independant reservoirs of nervous energy, 
or each a little brain performing an office 
analogous to, though not identical with, that 
of the encephalon—administering to that pe- 
culiar modification of feeling and motion 
which is unattended with volition and men- 
tal perception. 

The formation of a foetus and its growth 
to maturity, where in some cases there has 
not been the least appearance of encephalon, 
or even of the head itself, is one argument 
adduced in favor of this opinion. 

Without, however, entering into the 
merits of the hypothesis which ascribes their 
vitality to a separate principle, and without 
‘absolutely asserting that Bichat maintained 
this doctrine, we may venture to infer, from 
a variety of facts and experiments, that the 
ganglia do constitute such a peculiar organiza- 
tion of nerves, as gives rise to that modifica- 
tion of feeling and motion termed organic. 

A particular description of the situation 
of the different ganglia, which are very nu- 
merous, or of their general connexion by 
nervous filaments, would be inconsistent with 
the design of a mere outline. It is sufficient 
to observe, that such a connexion does pre- 
vail, the different viscera being chiefly con- 
nected by what is termed the splanchnic 
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nerve, and the ganglia being also connected 
with the sensorial system of nerves, by 
means of what is termed the great sympa 
thetic, from its supposed influence in contri- 
buting to the general participation of the 
whole system in local affections. 

The great sympathetic, the medium of 
this connexion between the brain and ganglia, 
is a small branch running in the direction 
of the spine, receiving filaments from, or 
giving them to, three ganglia situated in the 
neck, and others placed at the head of each 
rib, where the spinal nerves issue from the 
back bone. It also gives to or receives fila- 
ments from the second branch of the fifth, 
from the sixth and others of the cerebral 
nerves, thus forming a connexion between 
the nervous systems of animal and organic 
life. 

The splanchnic is formed by branches 
from the sixth, seventh, and eighth dorsal 
ganglion, and sometimes from one or two of 
those above. It also gives or receives 
branches from an important ganglion, called 
semilunar, thus forming a connexion between 
the principal parts of the gangliac system. 

The cuestion seems upon the whole of 
little importance, respecting the propriety of 
regarding one part of the nervous system as 
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the root, and another as branches springing 
from it ; in what relates to function all are 
alike endowed with life ; and with respect 
to growth, there is no reason to suppose, 
that the different parts of the animal, like 


those of the vegetable structure, must grow — 


in succession ; and such analogies are, for the 
most part, vague and unphilosophical. 
The semilunar just mentioned is the most 


considerable of the ganglia; it occupies a 


central situation in the abdomen, and is con- 
nected by numerous filaments with the 
heart and stomach, the two most important 
of the organic viscera; all of which, how- 
ever, are connected with some part of the 
gangliac system. but whilst we can only 
form a probable conjecture of the general 
office of the whole, a minute account of the 
arrangement and distribution of each ganglion 


+ will contribute little towards throwing light 


on the peculiarities of different organs. 

The internal structure of ganglia presents 
nothing very peculiar to the eye of the ana- 
tomist : it appears to consist of a convolution 
of minute fibres, and some of the larger pre- 
sent the appearance of a pulpy substance in 
the centre, like that of the brain. 


a 


CIRCULATION. 


CircuLATIoN is deservedly regarded by phy- 
siologists as the first and most important 
of organic functions, on account of its ad- 
ministering directly to the support of every 
other, animal as well as organic. It is per- 
formed by the heart and blood-vessels; the 
former seated near the centre of the chest, 


and the latter distributed over the whole 


body. : 3 
The heart is a strong muscular organ, 
enveloped by a dense membranous sack, 
called the pericardium, covered also by a 
fold of the pleura, which will be described 
hereafter. It contains within it two distinct 


cavities, called ventricles, with a kind of | 


entrance or anti-chamber to each, called its 
auricles, the use and end of which arrange- 
ment will be explained by the following cir- 
cumstances: 

The blood has to perform two distinct 
circuits; one of which pervades the whole 
system in general, administering nourishment 
and support to every organ; and the other, 
which goes to the lungs, not for the purpose 


el ; Se = 
gt ire Ra A ae ra ES SL RD ee ee 
Sn Ma NOL eanipe aoe EN Lips wets Waal a Ne ena Teh eee 


ts Dythnn ie 


ssa RRS rane 


————_— 


THE ORGANS OF CIRCULATION. | 43 


of nourishment, but for one which is to be 
explained. | 

The former circuit is not accomplished 
without the production of certain changes 
in the blood, which render it less fit for the 
purposes of life, and especially for that of 
evolving animal heat, a function performed 
in the minute vessels. Now the reparation 
of these changes is the proper office of the 
lungs, which is accomplished by the latter 
circuit. 

Physiologists have accordingly divided 


the circulation into systemic and pulmonic, 


both performed at the same time by different . 


sets of vessels, but by the same heart, in 
virtue of the structure already mentioned, 
and in the following manner: 

The blood vessels, which are hollow 
tubes possessing a contractile power, proceed 
from the heart by two large trunks, one 
called the aorta, and the other the pulmonic 
artery. The aorta ascends perpendicularly 
for a short distance towards the top of the 
chest, and then bends down backwards, 
forming what is termed the arch of the aorta, 
from which several branches are sent off to 
the head and upper extremities ; then pro- 
ceeding downwards in the direction of the 
spine, it goes to the lower extremities, and 


44 THE ORGANS OF CIRCULATION, 


sends off branches to every part of the body. 
After being thus dispersed over the system, — 
the blood is again collected by another set of 
vessels, termed veins, formed by the recom- 
bination of a number of minuter, into larger 
branches, all finally terminating in two large 
veins, called superior and inferior cava, 
which pour their contents back into the heart. 
The arteries carrying the blood, and the 
veins returning with it, generally, in their 
course, accompany each other. 

The other trunk, called the pulmonary 
artery, proceeds to the lungs alone, and di- 


_ vides first into two branches, one going to the 


right and the other to the left, and then into 
an infinite multitude of smaller vessels dis- 
persed through the lungs, an organ to be 
described hereafter. The blood is here again 
collected by veins, and finally returned to 
the heart by four large branches, called pul- 
monary veins. : 

Now the blood returning from the various 
parts of the body, is poured by the two vene 
cave into the right auricle of the heart, and 
that returning from the lungs by the pul- 
monary veins, is at the same instant poured 
into the left ; and the two auricles contracting — 
together, propel forward their contents to 
their respective ventricles. The ventricles 
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being now excited to action, their simul- 
taneous contraction propels their contents at 
the same instant to the lungs and to the sys- 
tem at large, its return into the auricles 
being prevented by valves placed at the 
mouth of each ventricle. The right ven- 
tricle which, through its auricle, receives the 
blood returning from the body at large, im- 
pels it on through the pulmonary artery to 
be restored to a suitable condition for the 
vital purposes ; and the left ventricle, which 
receives the blood through its auricle from the 
lungs, sends it forwards to the aorta to be car- 
ried to all parts of the body: the left ventricle 
having the larger task to perform, is considera- 
bly stronger than the right. But the circula- 
tion is not carried on by the force of the heart 
alone, every artery, from the largest to the 
smallest branch, being furnished with fibres 
which have some degree of contractile power ; 
and their range of action or mobility gra- 
dually decreasing as they become smaller and 
smaller, tends to equalize the flow of the 
blood, and causes it to return by the veins 
without intermission or pulsation. 

The mouths of the arteries, where they 
receive their blood from the heart, are also 
furnished with valves to prevent its return 
into the ventricles; and the veins which 
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bring back the blood to the heart are abun- 
dantly supplied with valves, formed by de- 
tached portions of their membrane, stretching 
obliquely across them, which become ex- 
tended when pressed upon by the blood, and 
prevent it from causing congestion in the 
lower extremities by supporting the weight of 
the incumbent column. 

The pulsation of the arteries is generally 
ascribed to their distension, produced by the 
blood driven into them; but the beating of 
the heart is not referred to the distension of 
that organ, being explained in the following 
manner : : 

When the heart contracts upon the blood 
within, the distended arch of the aorta is 
supposed to become elongated, or to have 
a tendency to assume the rectilinear position, 
and thus, by throwing the apex of the heart 
against the ribs, to produce the beating in 
question. The subject is, however, by no 
means devoid of difficulty. 

Circulation is the chief function of organic 
life, and may derive its powers of action, 
principally from the gangliac system. But 
the heart is also supplied with nerves from 
the brain; and anatomy exhibits, in various 
parts, cerebral nerves, ramified over the con- 
tiguous vessels; and thus it appears doubtful, 
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whether the brain dees not also contribute to 
organic functions. This is, however, still 
less dubious in the function next to be 
considered, which is respiration. 


RESPIRATION. 


Tue blood going to the lungs is of a black 
colour ; that returning from them of a bright 
red; the air that enters the lungs is different 
also inchemical properties from that expelled 
out of them. Now in whatever manner 
these changes, which experience shews to be 
essential to life, are effected, their accomplish- 
ment requires that the venous blood and air 
should be brought into, and for a short time 
retained, in the nearest possible state of proxi- 
mity over an extensive surface; and this it is 
the business of the peculiar candliaurcail of the 
lungs to perform. 

Their external appearance it were pelted: 
todescribe, as no verbal description can convey 
a distinct idea of a viscus that bears no resem- 
blance to any other object. 

They occupy nearly the whole cavity of 
the thorax, almost surrounding the heart. 
They are divided into right and left, the one 
having no direct communication with the 
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other; the trachea, or wind-pipe, which sup- 
plies them with air, and the artery with blood, 
both dividing into distinct branches, ramified 
through each. Their internal structure should 
be distinctly understood, as it enables us to 
conceive how the blood and air are brought 
into proximity. | 

The lungs, which are of a spongy texture, 
are almost wholly composed of air-vessels 
and blood-vessels, intimately blended toge- 
ther, a thin membrane alone being interposed 
between them, which does not prevent the 
necessary changes from being effected. 

The air is admitted through the trachea, 
dividing into branches, which take the name 
of bronchi, becoming like arteries. succes 
sively more and more minute, but still re- 
taining their ‘elastic cartilaginous structure. 
These finally terminate in smalL.vesicles, or 
air cells, scarcely large enough to be visible, 
~ having all free communication together. Over 
these cells, the aggregate surface of which 1s 
calculated to exceed that of the rest of the 
body, the minute branches of the pulmonary 
artery are ramified; and thus, when the lungs 
are distended, the air and the black blood are 
brought into close proximity. Besides the 
bronchi and blood-vessels, the lungs are com- 
posed of common cellular membrane, which 
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forms the basis of their structure, uniting all 
parts together into an aggregated mass; and 
they are supplied, besides, with nerves in 
common with every other organ, and a sepa- 
rate class of minute vessels, subservient to 
their nourishment, and the renovation of 
their substance. 

From considering the internal mechanism 
of the lungs, we may now turn our attention 
to that by which respiration is performed, 
consisting in the alternate admission of air 
into, and its expulsion out of the lungs. 

The cavity of the thorax is surrounded 
by the ribs, branching off from the spine, 
and meeting before at the sternum, forming 
the shape of an irregular truncated cone. 
This cavity is completed at its base by a 
broad flat tendinous muscle, called the dia- 
phragm, or midrif, which expands across 


from the margin of the lower ribs on one side. 


to those of the other, presenting a surface 
convex above towards the chest, and concave 
below towards the abdomen, completely 
dividing the one from the other. 

The whole cavity of the chest is lined 
internally with a compact membrane attached 
outwardly to the sides of the ribs, and pre- 
senting a smooth surface inwardly, which is 
continually lubricated by a fluid exhaled 
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from it, or a vapour which condenses into 
fluid. This membrane, after spreading over 
the whole surface of the chest, meets in the 
centre, and forms a partition, termed medias- 
tinum, between the right and the left lung; 
thus separating into two distinct impervious 
bags, called pleura, between the folds of which 
the heart is situated. The lungs thus con- 
tained in the cavity of the thorax, rendered 
impervious by the pleura, which covers the 
whole surface, and closely envelopes every 
vessel that passes through it, are again in- 
vested in a second fold of the same membrane, 
which is reflected back over them, and closely 
adheres to the whole of their external sur- 
face; so that notwithstanding the thorax is 
perforated by several vessels, the pleure still 
remain impervious, forming on each side a 
two-fold bag, lining the cavity, and enveloping 
the organ contained in it. This circumstance 
is essential to the explanation of the function 
of respiration, which is accomplished by the 
alternate expansion, and contraction of the 
thorax. 

The air is thereby alternately sucked into, 
and expelled out of the lungs, as in the 
familiar instance of a pair of bellows; for 
though not attached to the sides of the chest, 
they expand with it, owing to the pleure 
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being impervious; the external pressure of 
the atmosphere causing the air to rush into, 
and distend the lungs, on principles that may 
easily be understood by such as are acquainted 
with the doctrine of pneumatics. 

The enlargement of the capacity of the 
thorax is performed by the elevation of the 
ribs, and the depression of the diaphragm ; 
the latter increasing its length, and the for- 
mer, from their relative position, as. before 
described, enlarging its width; and this con- 
stitutes inspiration. Expiration is accom- 
plished by the spontaneous return of the ribs 
to their natural position, and by the resist- 
ance of the abdominal viscera, compressed by 
the descent of the diaphragm, now forcing it 
back again; thus reducing the capacity of the 
thorax, and expelling the superfluous portion 
of the air. . | 

Respiration being one of the most im- 
portant of organic functions, the suspension 
of which cannot be supported for many mo- 
ments without fatal effects, we should expect 
to find it dependant upon the gangliac system; 
but on the contrary, both the intercostal mus- 
cles, and thediaphragm, derive their nerves 
chiefly from the cerebral system; are ma- 
nifestly subject to its influence and controul, 
and their action, unlike that of the heart and 
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intestines, is instantly suspended when the 
sensorium is removed. 

The cause that excites the sensorium, or 
cerebral system, to produce an effort of in- 
spiration, is supposed to be the uneasy sensa- 
tion produced by congesticn of blood in the 
lungs, which may be readily perceived by 
voluntarily suspending the breath, but dees 
not in general excite attention in the mind, — 
shewing that animal, as well as organic life, 
may perceive, and correspond to impressions, 
without being mentally conscious of their 
existence. 

Were we to follow the order in which the 
functions are performed, perhaps digestion 
should have preceded circulation and respira- 
tion; but the more complicated functions 
cannot be explained without a previous ac- 
quaintance with those which are more sim- 
ple. Respiration and circulation may be un- 
derstood without a knowledge of digestion; 
but digestion involves secretion, and secretion 
presupposes circulation ;—circulation, again, 
is essentially connected with respiration, and 
thus the natural order appears by no means 
the most expedient as an order for description. 
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SECRETION. 


SECRETION is the process by which the different 
fluids of the living body are formed. As 
most of them are produced out of the blood 
impelled by the heart and arteries through a 
series of minute vessels, or organs of a pecu- 
liar structure called glands, which vary in 
form and appearance as much as the fluids 
themselves, it appears probable that this 
function depends upon the joint influence of 
filtration, separating the original fluid into its 
more simple constituents, and of subsequent 
recombination of these elements in different 
proportions, so as to form new results, ac- 
cording to the peculiar arrangement of vessels 
in each secreting organ. As cutting the nerves 
leading to a secreting organ affects the se- 
cretion, some have concluded that the ner- 
vous influence also contributes to promote the 
decomposition and recombination effected ; 
but this change is sufficiently accounted for, 
by the altered tone of the secreting vessels 
that results from such an operation. 

Secretion is performed cither by mem- 
branes or glands, two classes of organs which 
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it is of the first importance to the physiolo- 
gical enquirer to consider attentively. 

Membranes are not to be regarded as mere 
coverings to envelope different organs, but 
frequently as the most important part of the 
organ itself: thus, as already shewn, the 
muccus membranes of the ncse and tongue 
are the seat of the senses of smell and taste; 
and a continuation of the same membrane, 
covering the stomach and intestines, will 
hereafter be seen to perform the most im- 
portant part of the function of digestion. 

The,secreting membranes have been dis- 
tinguished into serous and mucous, charac- 
terised by the following differences: 

The external form of serous membranes 
is every where the same; they constitute a 
double covering to all the viscera, one fold 
of which envelopes the organ itself, and the 
other lines the cavity that contains it, after 
the manner of the pleura already described, 
the two together forming an impervious bag, 
redoubled upon itself. The two inner sur- 
faces meeting together, allow free motion 
upon each other, both from their natural 
smoothness, and from a fluid, or vapour that 
condenses into fluid, continually exhaled from. 
and absorbed by the membrane. 

These membranes are each separate, and 


fd 
THE ORGANS OF SECRETION. ay9) 


form so many distinct bags, having no com- 
munication together but through the medium 
of intervening vessels; hence one is often 
diseased, without participation of others. 

To this class belong some already noticed, 
as the pleura covering the lungs, the pia 
mater and arachnoid coat of the brain, and 
the sinovial membrane lubricating the joints. 

The internal structure of serous mem- 
branes is stated by Bichat to consist of a tissue 
of minute vessels, connected together by cel- 
lular membrane. ‘These vessels are of two 
classes, one of which, called exhalent, con- 
tinually supplies a thin serous fluid or vapour, 
derived directly from the blood; and the 
other class, termed absorbent, constantly 
takes it up again, and conveys it back into 
the blood. 

The external form of mucous membranes 
is simple, but their internal structure more 
complex; they serve in general to cover the 
internal, as serous membranes do the external 
surface of organs: but this is the least im- 
portant office they perform. They constitute 
the organ of feeling in such as are capable of 
exciting mental perception, as the nose and 
the mouth, their peculiar structure modifying 
the impression received by the nerves; and 
in organs not capable of exciting attention in 
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the mind, as in the stomach and intestines, 
they appear to perform a function perfectly 
analogous, though not productive of mental 
perception, causing these organs to yield to 
impressions that are grateful, and resist such 
as are painful: the fluid secreted by them 
serves, moreover, to lubricate and protect 
their surface. Of this class some have been 
also noticed already, as the membrane of the 
nose and mouth, the conjunctiva of the eye, 
the inner surface of the larynx ;—and a con- 
tinuation of the same membrane descends 
down the trachea into the lungs. The whole 
intestinal canal, as will be seen hereafter, is 
Jined with a similar covering, from the throat 
to the rectum. 

The internal structure of mucous mem- 
branes appears to consist of the following 
parts:—The basis of its fabric is formed of 
cellular membrane, which connects all parts 
together; its surface is covered over with 
numerous papille, more or less distinct, in 
different parts ; those of the tongue have been 
already noticed, which give it a velvet-like 
appearance, and are usually regarded as a 
peculiar structure of the sentient extremities 
of nerves, modifying in a particular manner 
the impressions received by them, They are 
covered externally by a thin soft membrane, 


(sR ee ocala SpA ETS Ts 


THE ORGANS OF SECRETION. oF 


called epidermis, or cuticle, which is thicker 
where they are exposed to the air, and serves 
to protect them from injury by too strong 
an impression. Ramified under the surface 
of mucous membranes is a tissue or net- 
work of small red vessels, which give them 
the colour that characterises them, and con- 
tribute to their sensibility. Imbedded in the 
cellular membrane beneath, an infinite num- 
ber of minute follicles, or glands, are seated, 
which secrete the mucous fluid, and pour it 
out by small excretory ducts upon the surface. 
Besides these they are also abundantly sup- 
plied with exhalents and absorbents, like 
those of the serous membrane. 

When a mucous membrane remains ex- 
posed to the air, and to external impressions, 
its cuticle becomes thicker, and it at length 
assumes the appearance of skin; and the skin 
of the foetus, in the earlier months of preg- 
nancy, has the appearance of mucous mem- 
brane. The skin is also composed of similar 
parts, namely, cellular membrane as its basis, 
cuticle, or epidermis, tissue of vessels be- 
neath, glands, in some parts very abundant, 
exhalents, and absorbents. ‘There is, more- 
over, under the cuticle of the skin, an addi- 
tional substance called rete mucosum, which 
appears like indurated mucus, white in the 
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European, but dark in the African. The 
closest affinity appears then to subsist between 
the external and internal covering of the 
body, in structure as well as function. 

A similar resemblance may also be traced 
between the serous and cellular membranes. 
The serous membranes cover the different 
viscera, and lubricate their surface to facili- 
tate motion: the cellular membrane covers 
each muscle, and every separate muscular 
fibre, exhaling a vapour or thin fluid for the 
same purpose. Both are supposed to consist 
chiefly of a tissue of minute vessels, and 
both exhibit by analysis a cellular struc- 
ture; serous being regarded as more con- 
densed cellular membrane. The chief differ- 
ence consists in the external form, the one 
constituting an impervious bag, the other a 
general covering, the cells of which commu- 


nicate freely together in all parts of the 


body; and hence, in affections of the cellular 
membrane, all participate, as when too great 
an accumulation of the exhaled fluid takes 
place in general dropsy. 

Glands are situated in different parts of 
the body, and vary as much in their struc- 
ture and appearance as the fluids they secrete. 
They are generally of an irregular lobular 
form, and of every size, from the smallest 
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visible point to that of the liver, the largest 
gland in the body. The internal structure 
of the small globular bodies found in them, 
is variously described by different anatomists. 
Some suppose them to be a mere convolution 
of vessels terminating in an excretory duct; 
others, to consist of a hollow cavity, or fol- 
licle, with minute vessels leading into and 
out of it. In some of the larger glands a 
number of these follicles are found with 
each a separate vessel, a number of which 
unite together, like veins, into one branch, 
forming an excretory duct. | 

As it 1s not probable that the particular 
structure of these organs will ever be suffi-. 
ciently developed to enable us to account for 
the peculiar properties of each secreted fluid, 
their minute differences are of less impor- 
tance than the general fact, that the forma- 
tion of a different fluid is attended with, or 
results from a different structure in the se- 
creting organ. | 

The secretions subservient to the function 
of digestion are saliva, gastric fluid, bile, 
pancreatic juice, serum, and mucus. 

Saliva is formed by five glands, one called 
parotid, near the hollow of each cheek; one 
called sub-maxillary, under the edge of the 
lower jaw on each side; and another 
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under the tongue, called sublingual. Their 
excretory ducts open into the mouth on each 
side of the cheek, and from under the tongue. 

The gastric fluid, the miraculous proper- 
ties of which have been variously described 
by experimenters, who are too frequently 
disposed to amuse their readers by magnify- 
ing the wonders they discover, seems to con- 
sist chiefly of ihe serous secretion from the 
surface of the stomach, mixed with the resi- 
duum of the food remaining in that organ; 
which appears from experiments by Carmi- 
niati, to form at the usual temperature of the 
body, one of the most powerful solvents for 
substances of a similar nature, whether ani- 
mal or vegetable. As the food is continually 
varying, so are the properties of this fluid, 
and the powers of digestion ; sudden changes 
of diet being liable to promote indigestion, 
while habit, as Spallanzani shews, may teach 
a sheep to live upon animal, and an eagle on 
vegetable diet; after which a sudden return 
to their natural food is again attended with 
inconvenience. | 

The pancreatic juice, as it is named, nearly 
resembles saliva in appearance and chemical 
properties, and is also secreted by a gland, 
situated in the superior part of the abdomen, 
immediately behind the stomach. Its inter- 
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nal structure also corresponds with that of 
the salivary glands, being composed of small 
globular bodies, consisting either of a con- 
geries of minute vessels, or of follicles, with 
vessels leading to them. These ducts all 
unite finally into one larger branch, which 
pours out its contents into the intestines, a 
little below the inferior orifice of the sto- 
mach, to mix with the residuum of food 
passing out of that organ. 

The bile is a fluid of a yellowish colour, 
approaching more or less to green, according 
to its degree of inspissation: it is rather 
viscid, and extremely bitter. It is secreted 
by a very large gland, situated directly under 
the diaphragm, and over the stomach and 
other abdominal viscera, inclining more to 
the right than the left side. Its surface is 
convex above, corresponding to the concave 
surface of the diaphragm, to which it is at- 
tached by a membranous ligament extending 
across its middle from the anterior to the 
posterior edge. The under surface of the 
liver is more flat, and its edges, which form 
an angle more acute before, and more obtuse 
behind, are also attached by different liga- 
ments to the adjoining parietes of the ab- 
domen, but allow it to ascend and descend 
with the diaphragm in the act of respiration. 
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The internal structure of the liver ex- 
hibits innumerable ramifications of vessels, 
one remarkable peculiarity characterising its 
circulation, which is, that the blood from 
which its secretion proceeds, is derived from 
the venous, and not the arterial system. The 
blood returning upwards from all the abdo- 
minal viscera, except the kidneys, is collected 
into one large vessel, called the vena porte, 
which enters the liver at its under surface, 
and then, contrary to other veins, divides 
into numerous branches throughout the 
substance of this organ, from which the 
bile is secreted. These minute branches 
lead to what are termed the pori biliarii, that 
junction taking place in small corpuscles, 
about the structure of which anatomists are 
not agreed, some regarding them as crypte, 
or follicles, others as convolutions of vessels. 
From these, two sets of vessels arise, each 
uniting successively in larger and_ larger 
branches until they terminate; one class in 
the biliary duct, that carries the’bile into the 
intestines; and the other in the vene cave 
hepatice, which carry the remaining blood 
forward by two or three large trunks to the 
vena cava. 

The liver is also supplied with arterial 
blood from the hepatic artery, for the pur- 
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poses of nutrition, the extreme branches of 
which also terminate in the venz hepaticz. 

When the bile is not required for the pur- 
poses of digestion, it is carried into a small 
bag of a pyriform shape, ‘attached to the 
under surface of the liver, and nearly in con 
tact with the stomach at the lower orifice. 
This bag communicates by a small canal, 
called the cystic duct, with the duct pro- 
ceeding from the liver to the intestines, which 
is called ductus hepaticus, the part below the 
junction taking the name of ductus chcledo- 
chus communis. When the passage through 
the common duct into the intestines is closed 
or obstructed, the bile flows back into the 
gall bladder, and fills it; but when the com- 
mon duct relaxes, the contents flow out by the 
cystic duct, and proceed along with that 
coming from the hepatic duct into the in. 
testines, to contribute to the function of 
digestion. 


DIGESTION. 


DicEsTIon is that process which prepares the 
food for conversion into the living solid, 
performed during its transmission through 
the stomach and intestines, from whence the 
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newly-assimilated fluid is absorbed and car- 


- ried into the blood, the residuum being pro- 


pelled forwards and excreted or thrown off. 

The first part of the process of assimila- 
tion is mastication, an office belonging to the 
mouth, which discriminates those substances. 
that are, from those that are not suitable for 
the purpose of nutrition; and after bruising 
the food received into a soft pulpy mass, and 
mixing it intimately with the saliva, trans- 
mits it as soon as perfectly assimilated to the 
organ of taste, to be carried forwards by 
deglutition. 

Deglutition is performed by a tube leading 
down behind the trachea to the stomach,which 
is distinguished into two parts, the superior 
termed pharynx, and the inferior oesophagus. 
The pharynx is the mouth or entrance of the 
cesophagus, and consists of a muscular bag 
shaped like an irregular funnel, occupying 
the back part of the fauces, with its anterior 
edge connected to the larynx. _ 

In deglutition the food is first pro- 
pelled backwards by the tongue, the larynx 


is then drawn upwards and forwards by the 


different muscles belonging to it ; by which 
means the epiglottis is more firmly closed, 
and the food prevented from getting into 
the larynx, being at the same time forced 
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over it, and the mouth of the pharynx 
widened to receive it. As soon as the food 
has passed what is termed the isthmus fau- 
cium, the larynx resumes its former position, 
and thus assists in propelling it downwards 
into the cesophagus, by which it is transmitted 
to the stomach. | } 

The cesophagus is a fleshy canal running 
down 1n the direction of the spine, terminat- 
ing, after it has passed the diaphragm on the 
left side, in the superior part of the larger 
extremity of the stomach, where it takes the 
name of cardia. This canal is composed of 
two layers of muscular fibres, connected by 
cellular membrane, one of which is longitu- 
dinal and external, the other circular and in- 
ternal, These muscular fibres, which are 
covered externally by a serous, and inter- 
nally by a mucous membrane, by their joint 
efforts of contraction, propel the food into the 
stomach. ane 

More complete mixture and assimilation 
is performed in the stomach, and a large por- 
tion of the food is absorbed or taken up, and 
carried into the blood by a multitude of 
minute vessels opening from its surface, 
which will be more particularly described 
hereafter. 
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The stomach is a large membranous bag, 
stretching across the abdomen from the left 
to the right side, where it is covered by the 
liver. The portion situated to the left below 
the cesophagus, called the cardiac portion, 1s 
the most capacious, and gradually contracts 
towards the other extremity, which terminates 
in a small orifice, called pylorus, from whence 
this is termed the pyloric portion. The 
stomach, like the oesophagus, is composed of 
serous membrane externally, mucous inter- 
nally, with cellular membrane and muscular 
fibres between. By the gradual contraction of 
these fibres, it accommodates its capacity to 
its contents, and propels the food that re- 
mains after absorption through the pylorus 
to the intestines. These fibres perform also 
another species of action, called the peristal- 
tic motion, which consists in the successive 
contraction of the circular fibres, producing 
an appearance something like that exhibited 
by the motions of a worm; but this resem- 
blance is more obvious in the intestines than 
the stomach, and is hence sometimes named 
the vermicular motion. As the stomach is 
placed in a great measure under the liver, it 
is subjected to some degree of pressure by 
every descent of the diaphragm, which may 
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contribute along with its peristaltic motion 
to the more perfect mixture and maceration 
of its contents. 

Besides the absorbent vessels, which are 
continually taking away the more fluid parts 
of the ingesta, another class are constantly 
pouring out fresh fluid, which keeps up the 
process of assimilation; and this continual 
change of substance probably contributes to 
prevent fermentation, one of the wonderful 
properties ascribed solely to the gastric juice. 
A slight degree of it however takes place, 
and if the food be imperfectly masticated and 
dissolved in the saliva, so as toretard the 
process of assimilation and absorption, it is 
liable to increase to an unusual degree, and 
air is copiously evolved, causing eructations 
and painful distension. Suppressed secretion 
from the surface of the stomach diminishing 
the supply of fresh fluids suitable for assimila- 
tion, may also produce the same effect, and 
is probably a frequent cause of fermentation, 
as indigestion is usually attended with thirst 
and a dry tongue, symptoms of impaired se- 
cretion. 

When the stomach is distended with food, 
the lower orifice closes, and its escape is pre- 
vented. before assimilation and absorption 
have been performed. What remains in the 
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stomach when the pylorus relaxes, 1s some- 


what diminished in quantity, and completely 
changed in quality, and requires a different 
process to render it fit for the purposes of 
nutrition, which it undergoes in passing thro’ 
the pylorus into the intestines; but the more 
fluid portion previously absorbed cannot be 
regarded as imperfectly prepared for absorp- 


tion, an opinion apparently entertained by 


some physiologists, or means would have 
been provided to prevent such an effect. 

Immediately below the pylorus, (a strong 
muscular ring, possessing sufficient contractile 
power to retain the contents of the stomach, ) 
the intestines commence, which form a con- 
tinued canal, about thirty feet long, folded 
into numerous convolutions, all attached at 
their posterior edge to the spine by means of 
a membrane, which surrounds and retains 
them in their proper situation. From dif- 
ferences in the structure, and arrangement of 
the parts composing this canal, it is divided 
into small and large intestines, and these are 
again subdivided, each inte three parts. 

The small intestines, which constitute the 
superior portion, consist of the duodenum, 
the jejunum, and the ileum, and exhibit no 
remarkable variety of structure. 

The large intestines occupy the lower 
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extremity, and consist of the coecum, the 
colon and rectum, which are wider, stronger, 
and form fewer convolutions than the small 
intestines. | 

The coecum is a short round bag, or cul 
de sac, two or three inches long, situated 
below the ribs on the right side, commencing 
at the termination of the ileum, which opens 
into it by a kind of valve, that prevents the 
ingesta, once past, from returning. The bot- 
tom of the coecum has a small membranous 
tube attached to it, resembling a worm in ap- 
pearance, and hence called the vermicular 
process, the use of w ‘hich is not know n. 

The colon is the longest of “the large 
intesiines, and contains the ingesta, now be- 
come feeculent, until they are voided by the 
rectum. The colon begins at the right side 
from the coecum, ascends a little way, and 
crosses over in front of the small intestines 
and immediately below the stomach, then 
descending’ on the left side, it forms a double 
flexure, called sigmoid, from its resemblance 
to the Greek ¢, and terminates in the rectum. 

The rectum is a short straight gut, pro- 
vided at its extremity with a strong muscular ~ 
ring, called its sphincter, which performs a 
similar office to the pylorus, retaining the 
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contents of the organ. or transmitting them 
under suitable circumstances. | 

The whole of the intestinal canal is co- 
vered with a serous membrane externally, 
and a mucous membrane internally, with 
muscular fibres and cellular membrane inter- 
vening. The successive contraction of the 
circular fibres propels the ingesta forwards, 
and forms the peristaltic motion. The colon 
is furnished with three strong bands of fibres 
running longitudinally from one end to the 
other, which probably assist in promoting 
the expulsion of its contents. The fibres of 
the rectum are more numerous and dense 
than those of the other intestines, the use of 
which is obvious. The serous membrane 
enveloping the intestines is called peritoneum, 
which serves, after separately investing all 
the abdominal viscera, including the liver 
and pancreas, to line the cavity of the ab- 
domen, covering the inferior surface of the 
diaphragm, the posterior surface’of the pa 
rietes of the abdomen, and the anterior 
surface of the spine. After forming as many 
convolutions as the intestines which it sur- 
rounds, the opposite edges meeting at the 
spine, seem to form a single membrane, 
termed mesentery, where it attaches the small 
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intestines to the back; mesocolon where it 
performs the same ofhce for the colon; and 
mesorectum where it attaches the rectum. 
It also covers the stomach, and its folds 
hanging loosely down from the inferior edge 
of that organ, form a kind of curtain, gene- 
rally loaded with fat, floating in front of the 
small intestines, where it is called omentum, 
or caul. Between the folds of the mesentery 
and mesocolon, arteries and veins may be seen’ 
passing to and from the intestines and ab- 
sorbents, which serve for the conveyance 
of the newly assimilated food to the rest 
of the system, in a manner to be described 
hereafter. | 

The residuum of food that passes out of 
the stomach appears to have undergone ma- 
terial changes during its retention in this 
organ: the absorption of the more fluid part 
has rendered fresh dilution necessary, and it 
appears also to have acquired a considerable 
degree of acidity. In passing from the sto- 
mach to the duodenum, it finds a remedy for 
both these changes, in mixing with the pan- 
creatic juice and the bile, flowing from their 
respective ducts a few inches below the 
pylorus; and it now passes progressively on 
through the whole length of the intestinal 
canal, probably still exposed to the changes 
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produced by constant secretion and absorption. 


Air seems to be evolved both in the stomach 


and intestines; in the superior portion of the 
intestines from incipient fermentation, and 
from incipient putrescency in the inferior 
portion of this canal, as evinced by the fetid 
odour that arises. Both these gasses probably 
contribute. to some useful purpose in the 
animal economy; and none appears more 
likely than that of keeping the intestines 
sufficiently distended and likewise elongated, 
whereby a derangement is eflectually pre- 
vented, which under some circumstances is 
known to occur, and proves highly dangerous. 


This is an affection termed intus-susceptio, in- 


which a fold of the intestine is carried on 
along with the ingesta accumulated within it, 
from some cause obstructing their transmis- 
sion, and becomes involved within the portion 
below it, doubling one fold upon another, 
and thus producing inflammation. As the 
food passes on, it is continually losing more 
and more of its fluidity from absorption ; but 
the colon is stated to be less amply supplied 
with absorbents, though probably it is their 
minuteness alone which causes them to elude 
detection. Absorption certainly goes on in 
some degree; but the vessels being very mi- 
nute, may prevent the more gross matter 
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contained from being again carried into the 
circulation. 

Various opinions are entertained respect- 
ing the share which the bile has in the 
function of digestion; whether it may serve 
to neutralize the chyme proceeding from the 
stomach; to check fermentation or putrefac- 
tion in the larger intestines; or by its irri- 
tating quality to stimulate these organs to 
contract. The admission of one or all of these 
opinions does not necessarily preclude that of 
another purpose, ascribed by writers of con- 
siderable celebrity to the organ that secretes 
it. This is the purification of the venous 
blood of something prejudicial to the animal 
economy, previous to its return to the heart. 
In the foetus in utero, where bile seems un- 
necessary for the purposes of digestion, the 
blood is conveyed to the liver prior to other 
organs, which at this is much larger too in 
proportion than at any other period of life ; 
circumstances which confirm the probability 
of its producing some essential change in the 
nature and properties of the venous blood. 

Before we proceed to the consideration of 
absorption and excretion, another important 
organ claims our attention, whose function is 
also concerned in digestion, and this is the 
spleen. 3 


a 
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This organ is somewhat of an oblong form 
and spongy texture, placed at the left side 
in contact with the larger extremity of the 
stomach, and enveloped, in common with 
the other abdominal viscera, in a peritoneal 
covering. It appears to consist entirely of 
arteries and veins, surrounded by a strong 
fibrous membrane, called its tunic. It de- 
rives its arterial blood from the same source 
as the stomach, and sends its venous blood, 
in common with the other abdominal viscera, 
to the liver. It becomes compressed, and 
the blood prevented from circulating so abun- 
dantly through it, when the stomach is dis- 
tended, but is again filled, and resumes its 
office as the stomach empties. 

Different opinions are caine’ res- 


 pecting its use; some suppose, as it sends 


a larger supply of venous blood than other 
organs to the liver, that its chief business is 
to. prepare blood for the biliary secretion. 
Another use has also been assigned to it, that 
has a strong claim to our attention. As it de- 
rives its arterial blood from the same branch 
as the stomach, and is compressed as this 
organ enlarges, the blood which would have 
gone to the spleen will now be thrown more 


_ abundantly upon the vessels of the stomach, 


and serve to supply their increasing capacity, 
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and allow for the, more copious secretion of 
gastric juice. Upon the whole, it appears that 
the admission of one does not preclude that 
of the other function; and, as the demand 
for the biliary secretion is partially suspended 
while the stomach is full and the pylorus 
closed, at the same time that the demand for 
the gastric secretion is augmented from the 
same circumstance; and, onthe other hand, 
as the demand for biliary secretion augments, 
and that for gastric secretion diminishes when 
the pylorus relaxes; it seems highly probable, 
that the spleen may answer the purpose of 
increasing the afflux of arterial blood to the 
stomach, or of venous blood to the liver, ac- 
cording to the circumstances under which 
each of these organs most requires it, by the 
simple means already described. 


ABSORPTION. 


Tur process of absorption, which consists 
in the transportation of different fluids from 
the cavities that contain them into the blood, 
appears to be going on from all parts of 
the body, by means of a separate class of 
vessels, exclusively destined to that purpose. | 
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The cellular membrane surrounding the 
muscles, which, as its name indicates, forms 
innumerable cells ; the sinovial membrane, 
lining the cavities and covering the surface of 
the joints, as already stated; the serous 
membranes, which in the same manner en- 
velope the different viscera ; are all moist- 
ened by vapour or fluid poured out by ex- 
halents and taken up by absorbents. 

The absorbents are small vessels pro- 
ceeding from the arteries, but tco minute to 
admit red blood, and have nothing peculiar 
in their structure, except their open mouths 
terminating on the surface of these mem- 
branes. 

The absorbents are of a peculiar struc- 
ture, being furnished with innumerable 
valves, formed by a loose fold of membrane 
stretching obliquely across them, so as to be- 
come extended and close the passage if their 
contents be forced in a retrograde direction. 


These valves are in some parts so numerous, | 
that four or five are contained within the 


space of aninch. The absorbents are much 
more frequently united together by what 
are called anastomosing branches, than other 
vessels, forming in some parts near the sur- 
face the appearance of an irregular net-work ; 
but the most remarkable distinction that at- 
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tends them, is the distribution of numerous 
glands through their course, varying from a 
minute point to the size of a pistol ball. 
The internal structure of these glands is a 
point of dispute, and their use is wholly un- 
known. The largest are situated about the 
flexures of the joints, as in the region of 
the neck, in the axilla or arm-pit, in the 
groin, behind the knee, and inside the 
elbow. 

From the internal surface of the intes- 
tines and stomach the absorbents proceed in _ 
great abundance, and passing between the 
folds of the mesentery and other mem- 
branes enveloping these organs, where they 
mect with innumerable glands in their way, 
convey the nutriment to the system. Those 
arising from the small intestines, as already 
stated, are found to be larger than those of 
the stomach and colon, and as they carry an 
opake white fluid, like milk, they have 
been distinguished by the name of lacteals, 
while all the rest are comprised under the 
common denomination of lymphatics. Whe- 
ther any vessels of a similar description arise 
from the external as well as the internal sur- 
face is a disputed point ; and to discuss the 
merits of the question would engross too 
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much time to be consistent with an elemen- 
tary treatise. 

Now a large portion of the lymphatics 
and the whole of the lacteals, as far as they 
have been hitherto discovered, appear to col- 
lect together from all parts of the body into 
one common trunk, called the thoracic duct, 
which pours its contents into the angle 
formed by two large veins called the inter- 

nal jugular and subclavian of the left side, 
nearly opposite to the sixth vertebra of the 


neck. The remainder of the lymphatics 


form another common trunk, which in a 
similar manner pours its contents into the 
blood generally on the opposite side. The 
contents of these trunks becoming mixed 
with the general mass of blood, soon cease to 
be discernible, and proceeding with it to the 
heart, the whole is sent forward to the lungs, 
where the mixture is completed, and as is 
generally supposed the process of assimila- 
tion terminated. 

As the absorbents have no_ pulsation, 
it has been considered a difficult point to 


ascertain how the: fluid is propelled along 
them, and still more how it gains admission 
into them: and a late writer of consider- 


able celebrity thought it necessary to frame 
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a particular hypothesis, in order to get over 
the difficulty. He ascribed to the mouths of 
these vessels a peculiar power, different from 
any thing else in the animal economy, by 
means of which they were enabled to suck 
up a fluid or corrode and eat away a solid sub- 
stance like bone. | 

As all the contents of vessels are in a fluid 
state, we may safely assume, that solution pre- 
cedes absorption ; and in the subsequent en- 
quiry we shall consider how it is acomplished. 
The remaining difficulties will probably va- 
nish, if we consider, that pressure alone is 
sufficient to cause the admission of fluids into 
their open mouths; and their transmission 
will follow from the same cause, in virtue 
of the valvular structure already explained. 

Now all parts of the absorbent system 
are subjected to occasional or continual pres- 
sure; the cellular membrane from the action 
of muscles; the sinovial from that of the 
joints; the serous membranes of the thorax 
and abdomen from the action of the dia- 
phragm, alternately compressing all the ab- 
dominal and thoracic viscera; the lacteals 
from the same cause, and more particularly, 
as stated by Haller, from the peristaltic mo- 
tion of the intestines. But what, it may be 
asked, can cause pressure in the internal 
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cavities of bone, so as to force the fluid 
from the cells containing it? Nor is the 
difficulty at all formidable here. If the ca- 
vity be full, the vis a tergo, or the pressure 
of fresh fluid entering into it, will force out 
that contained. If it be only partially full, 
or nearly empty, elastic vapour will neces- 
sarily exist in it, and this will have the same 
effect, on the principle of the common forcing 
pump. 

In confirmation of the opinion, that 
pressure contributes to the assumption and 
propulsion of the fluids absorbed, the ac- 
knowledged efficacy of friction may be al- 
leged in promoting this process ; to which 
may be added, the peculiar situation in 
which the larger glands are placed, necessa- 
rily exposing them to some degree of pres- 
sure from the motions of the body; and 
lastly the obvious expediency of valvular 
structure in causing this effect to result from 
pressure, as the contents being unable to re: 
turn must consequently be propelled forward. 
To this cause of propulsion we may also add 
the gradual re-action of the vessels them- 
selves, which no doubt possess a certain 
degree of contractile power, when sutliciently 
distended. | 


EXGRETION., 


Excretion is the last function that remains 
to be considered. As the whole substance of 
the body is continually renewing, fresh par- 
ticles being assimilated, while others are 
detached and thrown off, the means by which 
this is accomplished now claim our attention. 
The channels through which the excremen- 
titious particles are finally thrown off are the 
internal and external surfaces; thus the skin, 
the lungs, the urimary bladder, and the in- 
testines obviously perform this function. 
The question then suggests itself, how are 
these particles conveyed to the surfaces? At 
first we might be led from analogy to expect 
a distinct class of vessels collecting excre- 
mentitious matter from all parts, and pouring 
their contents, like the absorbents, into a 
single duct to be carried away from the body. 
But the singular fact is, that these very ab- 
sorbents themselves are the instruments by 
which the excrementitious particles are re- 
moved; the materials which are supposed to 
be no longer fit for the purposes of life being 
again taken up by them, carried to the tho; 
G 
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racic duct, there mixed with the chyle from 


the intestines, and all poured together into 
the common mass of the blood. It is from 
the blood then that the excrementitious par- 
ticles detached and dissolved must be directly 
derived, and this is accomplished by nu- 
merous vessels opening upon the internal 
and external surface of the body; the lungs 
also contribute to the same function; and the 
kidneys, which will be noticed afterwards, 
have likewise a conspicuous share in this 
process. 

It is probable that a very considerable 
portion of the foeculent matter voided from 
the intestines may consist of the residuum of 
food which has never entered the blood; but 
as the whole solid mass of the body is con- 
tinually changing, an emunctory adequate to 
this effect is required; and the excretion from 
the mouths of vessels terminating in the 
intestinal canal, presents the most obvious 


- source, from which the more solid parts of 


the excretions are derived; while the skin, 


the lungs, and the kidneys, may account 


for the removal of such as are of a more 
fluid nature. 


All our nutriment when received into the © 


body is in a state of solution, and all the 
solids must return to a state of solution before 
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they are excreted ; its transition, first into the 
living solid, and lastly into a state of com- 
parative solidity when excreted, are only 
parallel phenomena; the latter being cer- 
tainly the more easy of the two to be ac- 
counted for, as shewn by what has been 
already suggested in noticing the process of 
absorption continually carrying off the more 
fluid contents of the intestines. 

The matter thrown off from the lungs and 
from the external surface of the body may be 
immediately separated from it; but the con- 
tinual absorption from the internal surface 
naturally suggests the inquiry, whether the 
particles deposited in the alimentary canal 
may not again undergo a fresh process of 
assimilation, experiencing the same changes 
they had passed through before, and be re- 
peatedly subjected to the purposes of nutrition 
before they are finally thrown off. The length 
of time that some persons have lived without 
taking food gives countenance to this sup- 
position; and there are other considerations 
which, if insufficient to warrant its admission, 
are at least sufficient to dissuade us from 
hastily rejecting it. It must be admitted that 
the terms solid and fluid, as applied to the 
matters excreted from the body, are only re. 
lative, and we have sufficient proof of the 
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more fluid portions being constantly re-ab- 
sorbed, if their excretion be delayed; thus 
the foeces become more solid, and the urine 
more highly coloured, by retention. 

The more fluid parts of the blood are con- 
tinually separated and strained off by the 
_ kidneys, two glandular organs situated in the 
abdomen, one on each side of the lumbar 
portion of the spine; they are surrounded 
by a fibrous capsule, and their form is too well 
known to require description; their internal 
structure is curious and interesting, as it ex- 
hibits on a larger scale what probably eludes 
discovery from its minuteness in small glands, 
namely, a very peculiar distribution of tubes, 
cavities, and vesicles. The kidneys derive 
their blood from two considerable arteries, 
branching off from the aorta; which, after 
dividing into numerous small vessels ramified 
through their substance, unite again into small 
globular bodies towards the surface in what is 
called the cortical substance of the kidney, 
the inner portion being denominated medul- 
lary, which is of a redder colour. From 
these globules or corpuscles, which appear to 
be a congeries of vessels, a number of small 
tubes arise, which unite and become larger, 
running in a radiated manner from the cir- 
cumference towards the centre. These tubes, 
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termed tubuli uriniferi, terminate in papille 
of a conical form, at the points of which the 
termination of the uriniferous tubes may be 
seen distilling the urine into as many small 
funnels, or infundibula. These infundibula 
unite and become larger, at length forming 
what is called the basin, or pelvis, of the 
kidney, shaped like an inverted cone. 

The pelvis, placed partly within and 
partly without the substance of the kidney, 
contracts into a tube, called ureter, something 
less than a crow-quill, which conveys the 
urine into the bladder. 

The veins of the kidney arise from the ex- 
tremities of the arteries, and carry the blood 
back into circulation, fexmunating in the 
vena Cava. 

The bladder is a membranous bag, lying 
at the fore part and bottom of the pelvis, 
composed of cellular membrane with mus- 
cular fibres, lined with mucous membrane 
internally, and covered with a serous mem- 
brane from the peritoneum externally. 

The neck is furnished with a circular 
muscle, called its sphincter, which has con- 
tractile power to retain its contents, but allows 
their transmission when the organ is gra- 
dually compressed by a voluntary effort. 


General Observations. 


A FEW general observations may now conclude 


what must certainly be deemed a very suc. 


cinct and compendious, though, it is hoped, 
not by any means a superficial view of the 
economy of the functions subservient to or- 
ganic life, -at least of such as are essential to 
the subsequent inquiry. : 
According to Bichat, they are character- 
ised by their dependence upon the ganghiac, 
and not upon the cerebral system ;—by the 
want of symmetry of form, or two-fold struc- 
ture ;—by their exemption from the controul 
of the will;—by their spontaneous action, 
and the absence of mental perception from 
the feelings they experience ;—by their con- 
tinued exertion, without weariness or relaxa- 
tion;—and chiefly by their relation to the 
internal economy of man, and not to the 
external objects around him. But all these 
distinctions, as before alleged, are true only 
to a certain extent. 
Thus we have seen, that the effort of 
respiration depends entirely upon the senso- 
rium, and circulation in voluntary organs 
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appears to be in part dependent upon cere- 
bral nerves. Nutrition cannot commence, 
nor is excretion completed, without efforts 
of volition. The two-fold structure of the 
organs appears in the lungs and kidneys with 
almost as much symmetry, as in the organs 
of animal life. As organic functions are 
performed without the intervention of the 
will, so it may be said are many animal func- 
tions continually accomplished without any 
conscious effort of volition : thus,. the habi- 
tual exertion of the voluntary muscles re- 
quired to keep the head erect, the body 
poised, the eye-lids raised, the lower jaw 
suspended, and many others, are incon- 
sciously performed. And even the primary 
organ of animal life, the brain itself, in its 
grand function of association of ideas, 1S 
more frequently an involuntary than a vo- 
luntary organ. As impressions made on the 
organs of animal life excite consciousness in 
the mind, so also do unusual impressions on 
those of organic life: thus the changes that 
give rise to hunger, thirst, and the accumu- 
lation of feces, excite attention, and altered 
circulation producing inflammation, has this 
effect in all parts. If habitual impressions 
on the involuntary organs excite no consci- 
ousness in the mind, neither do they in vo- 
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luntary organs: thus no sensible impression 
is felt from the clothes we wear ; the ticking 
of a clock that is constantly in the room, is 
unnoticed; and substances which have the 
strongest flavor cease to produce this effect, if 
held long enough in the mouth. Although 
organic functions are performed without any 
suspension, we shall hereafter find, that 
they also, though not in an equal degree, 
require and receive the renovation of power 
derived from rest. 

The best marked line of. distinction is 
certainly drawn from the relation which the 
different classes bear to external or internal 
objects. Thus the organic functions regard 
only the nourishment and support of the sys- 
tem; the animal functions regard man’s con- 
nexion with the objects around him, and 
‘ render him an inhabitant of the world at 
large, and not like the vegetable, of the spot 
which gave him birth.” 

Through the medium of mental asso- 
ciation he takes cognizance of all around 
him ; feels and thinks, experiencing the va. 
rious emotions of fear, anger, ambition, ha- 
tred, revenge, which are purely animal, as 
they distinguish man from mere organized 
matter, but have nothing to do with growth 
and assimilation, obstructing rather than 
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promoting, the performance of these func- 
tions. This isan important difference. But 
who can suppress his astonishment, when he 
finds the ingenious author of this distinction, 
with an inconsistency singularly unfortu- 
nate, relinquish this point, by ascribing the 
passions and all that relates to them, wholly 
to organic life ! 

We may here close with repeating what 
was suggested at the beginning, that this 
distinction, laid down as an essential dif- 
ference in the nature and attributes of the 
organs, is liable to innumerable objections ; 
but adopted as a scientific classification, in 
which that rigid accuracy is not required, 
considerable advantage may be derived from 
it, since it serves to enlarge our views by ge- 
neralization, and to assist the memory by 
systematic arrangement. | 

There is yet a third class of functions, 
which belong to the propagation of the spe- 
cies; but these being wholly unconnected 
with the subsequent inquiry, and the organs 
subservient to this purpose not being directly 
essential to life, their introduction was 
deemed unnecessary in a work that is not 
offered as a complete system of physiology, 
but rather as a foundation for one, should 
the principles deduced be deemed sufficiently 
stable to support a superstructure. 
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OBSERVATIONS 


Futropuctory to the Juquiry. 


STATE of the Science.——Object of the Inquiry. ——Prac- 
tical Use of Physiology. Obstacles that retard its advance- 
ment. A competent Knowledge of Anatomy essential to 
Physiological Inquiry. lihportance of the Capillary System. 
Its Limits defined. ——Plan of the Inquiry, and the Mode of 
Investigation pursued. 


‘THE investigation of the laws of animal life 
has, of late, by no means engrossed that share 
of attention to which it is justly entitled, 
although the individual efforts made since 
the time of Whytt and Haller, to enlarge our 
views of the animal economy, have been 
neither few nor inconsiderable. 

The present state of the science of phy- 
siology may be in some measure appreciated, 
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from the reproof which is frequently urged 
against the medical reasoner by the empirical 
school, (comprising no small number of gra- 
duated physicians)—that he is unable satis- 
factorily to explain the performance of a 
single function, the phenomena of a single 
disease, or the operation of a single remedy. 
However humiliating the admission of 
such an assertion may be, its truth cannot 
be wholly denied. Fully to account for the 
performance of one function, would be nearly 
paramount to the explanation of them all, 
for all are governed by the same general 
laws, and subject to the influence of similar 
causes; the reader must not therefore indulge - 
the expectation of this reproach being taken 
away in the following pages. To remove 
some of the obstacles that beset the path, 
and perhaps occasionally to advance a step 
nearer to the discovery of truth, is all that 
the ambition of the author dares aspire to. 
There is no short and summary mode of 
coming at the secrets of nature, ‘no bye way 
that avoids the tedious windings of the great 
road to science 5” and experience proves, that 
the system- -builder who amuses with such 
promises, only retards the progress of his fol- 
lower, eventually leaving him no alternative 
but to remain in error, or measure back his 
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steps to the slow and certain path of induc- 
tive reasoning. | 

It would argue a want of proper regard 
for the ,time and patience of the reader, 
to revive the old dispute, which should long 
since have been laid to rest,—whether science 
and reasoning be. at all necessary to the 
successful practice of physic. 

That mind must surely be impervious 
to argument which requires to be convinced, 
that he who with experience combines the 
most enlarged views of the animal economy, 
is least liable to be perplexed by unusual ap- 
pearances and varieties which are daily oc- 
curring, and require different treatment as 
the disease puts on new forms and exhibits 
fresh symptoms, influenced by the constitu- 
tion of the patient, the variation of climate, 
or the effect of remedies administered. 

However the routine of practice and 
experience without science may succeed in 
ordinary cases, where little more than palli- 
atives are required, other talents are called 
for when precedents are wanting, or not at 
hand to direct the practice: here it is that 
general principles are important, and that 
extensive views of the animal economy can 
alone serve to guide the practitioner, and 
prevent that perplexity, which soon loses 
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sight of every other consideration, but that 
of its own concealment. 

If experience alone were required, the 
journeyman apothecary, or the, hospital 
nurse might often take precedence of the 
scientific physician ; but, in reality, where 
science is wanting, the information that ex- 
perience alone can afford is very limited, and 
it generally happens, that the practitioner 
continues still to blunder ; becomes more 
and more firmly wedded to his prejudices ; 
ascribes to nature all the mischief that he 
does ; suspects any thing sooner than his own 
insufficiency ; and when striking proofs of it 
present themselves, he at last wilfully shuts 
his eyes against conviction. 

Our acquaintance with the animal eco- 
nomy is certainly very limited: but it were 
absurd to contend, that we should therefore 
disregard the knowledge we possess, and 
abandon the pursuit as hopeless and unavail- 
ing. The more we are conscious of our defi- 
ciency the more should we strive to increase 
our store; but the truth is, that those who 
condemn inquiry are already too well satisfied 
with their competency, and dread nothing 
so much as the discovery, that they have yet 
something to learn. 

To minds so constituted, reasoning can 
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make no valid appeal; and waving there- 
fore a discussion so fruitless, | proceed to 
point out some of the obstacles that seem 
more immediately to obstruct our progress. 

Of the causes which tend to retard the 
advancement of physiological inquiry, per- 
haps the most conspicuous is the customary 
phraseology of the medical schools, abound- 
ing in terms that tend to mislead, by the sem- 
blance of an explanation, whilst they at best 
only convey the expression of a fact, but 
often blend it with an erroneous theory. 

Of this nature is the phrase, action of | 
vessels, which with a qualifying epithet is | 
supposd to explain most of the phenomena | 
of disease. Thus inflammation is an in- 
creased action of vessels; secretion, a pe- 
culiar action of vessels; morbid secretion, 
an altered action of vessels. In paralysis we 
have diminished action ; cancer is referred 
to cancerous action ; scrofula, to scrofulous 
action, &c. 

That the term action of vessels affords 
no explanation of the most simple changes 
of the pulse, must I think appear from duly 
weighing the following considerations. 


Let one hand be immersed in hot, and 
the other at the same time in cold water ; 


the pulse will soon be found to become fuller 
H 
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and stronger in the former, smaller and 
weaker in the latter. No one, it is presumed, 
will contend, that these opposite effects are 
produced at the same instant, by the altered 
action of the heart. It will most probably 
be said, that heat increases the action of the 
vessels, and causes increased pulsation in 
one hand, while cold diminishes it in the 
other. 

Let it now be remembered, that the 
heart and arteries contract alternately, the 
heart sending the blood to the vessels, and 
the vessels impelling it onward again to the 
heart. But the action of the heart forcing 
the blood into and distending the vessels, 
causes pulsation, and not the contraction of 
the vessels themselves ; it is the dilatation of \ 
the artery that pulsates against the finger, | 
and not its contraction. How then does in- 
creased action of the vessels explain the 
cause of increased pulsation? 

Neither can the increased pulsation in 
one part of these vessels be referred to in- 
creased contraction in another, for all the 
arteries contract simultaneously, the pulsa- 
tion being synchronous as nearly as possible 
in all parts of the body. 

If the dilatation then depends upon 
the impulse of the blood sent from the heart, 
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how are the opposite effects in the experiment 
alluded to produced at the same instant ? 

The cause evidently must be, in the one, di- 
minished resistance of the vessels to this im- 
pulse, from the relaxing influence of warmth, 
causing them to yield more readily to the 
distending force of the blood from the heart ; 
and in the other, an increased resistance in 
the vessels from the constrictive influence of 
cold, opposing a greater obstacle to the dis- 
tending force of the blood sent by the heart, 
the former increasing, and the latter dimin- 
ishing the force of pulsation. 

It appears then, that the phrase, action 
of vessels, far from explaining, implies a 
false theory of the cause of pulsation, the 
phenomena of which can never be clearly 
understood without taking into consideration 
the following circumstances. 

First, the pulse may be rendered fuller 
and stronger in two ways: by the increased 
impulse of the blood, and by the diminished 
resistance of the vessels ;—and, secondly, it 
may be rendered smaller and weaker in two 
ways: by diminished impulse in the blood, 
and by increased resistance in the vessels. 
We shall hereafter inquire, when it appears 
to arise from the one of these causes, and 
when from the other. 
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The same phrase, increased action of 
vessels, is also employed with still less pro- 
priety to explain the cause of local conges- 
tion, or determination of blood to a particu- 
lar set of vessels. The fallacy of this must 
appear sufficiently obvious. As the heart im- 
pels the blood into the arteries, and the ar- 
teries send it forward through the minute 
vessels on again to the heart, the blood 
will accumulate in that part where it meets 
with least resistance, and not where the 
action of the vessels is greatest—or dimin- 
ished and not increased action in the vessels 
of the part appears to be the cause of local 
congestion. | | 

Few words are in more common use In | 
medical reasoning than stimulant and seda- 
tive, and none are employed in a more vague 
and indefinite sense, being used to express the 
supposed property of medicines from the ef- 
fect they produce ; ‘and although this effect 
varies according to the quantity of the sub- 
stance, and the mode of application, the lo- 
cal and general, the primary and ultimate 
effect being often diametrically opposite to 
each other, yet the terms continue to be em- 
ployed with a want of discrimination that 
equally impedes the discovery of truth and 
the detection of error. Perplexity and con- 
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fusion must necessarily prevail in the rea- 
sonings where terms so indefinite are em- 
ployed, as the following instances may illus- 
trate. 

A small dose of laudanum often induces 
intoxication, while a larger promotes sleep : 
the former termed a stimulant, the latter a 
sedative effect. 

The primary effect of a purgative taken 
into the intestines is to excite local irritation 
in the organ, and increase the evacuation; 
but the ultimate effect is a diminution of 
general irritation, by the removal of an of- 
fending cause. 

The local effect of a blister applied to the 
chest in case of inflammation is to excite 
superficial, and thereby diminish more deeply 
seated irritation, by drawing biood from the 
part inflamed, and causing determination to 
the seat of the blister. 

The local effect of warmth and moisture 
relaxes the superficial vessels, and causes 
determination of blood to them; but in- 
creased afflux of blood augments the irri- 
tability, and thus the warm bath, though 
primarily sedative, ultimately increases the 
irritability of the surface. 

In short, it might be shewn, that there 1s 
no substance in nature but, under some 
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circumstances, may become either stimulant 


or sedative, according to their common ac- - 


ceptation; and it is high time that terms, 
which have become so vague and indefinite in 
their meaning, should be either properly 
restricted in the application, or be entirely 
banished from physiological reasoning. 

As it would be fruitless to enter upon the 
study of the laws by which the animal body 
is governed, without a previous knowledge 
of the structure and function of its different 
organs, those who are not already in posses- 
sion of it may perhaps find its attainment 
facilitated by the preceding outline; of which 
a cursory survey alone may suffice for the 
more scientific reader. 

There is, however, one part of the animal 
system, not separately described by ana- 
tomical writers in general, though often al- 
luded to in pathological reasoning, the 
changes it undergoes being made the basis of 
most important doctrines, of which it is, 
therefore, essential to convey a distinct idea. 

This is the capillary system; by which 
term is not implied any new discovery, or 
any difference of structure or function from 
what has been generally admitted ; but as the 
investigation of disease leads to the inference, 
that the minute prolongations or ramifications 
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of veins and arteries are often affected, with- 
out the larger branches shewing signs of par- 
ticipation, these changes being also produc- 
tive of effects more immediately connected 
with the derangement of the general economy ; 
an exclusive term to express this class of 
vessels, and a distinct definition of its mean- 
ing, must contribute to obviate mistakes, and 
keep in view an essential point of discrimina- 
tion. The want of this precaution in the 
writings of Cullen, who often speaks of the 
extreme vessels, and makes them the primary 
seat of fever, without ‘sufficiently defining 
what he means by them, has manifestly in- 
volved his doctrine in obscurity. 

To avoid misapprehension, when the 
term capillary system is employed, without 
any specific epithet, as exhalent, absorbent, 
Kc. affixed, it is meant to imply all those 
vessels which are too minute in the healthy 
state to admit red blood, or produce sensible 
pulsation. These vessels are considered as 
pervading every part of the living solid, con- 
stituting perhaps the larger portion of its 
substance ; and it will be rendered probable 
that they have a much more remarkable con- 
nexion with the state of the brain and nervous 
system than the larger branches, more im- 
portant consequences resulting from trifling 
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deviations from their natural condition. In 
fact the larger vessels appear to perform only 
the office of carriers of the blood, while it is 
through the minute vessels that all the im- 
portant functions are immediately performed ; 
secretion and excretion, absorption and ex- 
halation, assimilation and decomposition, the 
evolution of animal heat, and the support of 
irritability ; all which directly depend upon, 
and bear a direct relation to the tone of these 
minute vessels, varying with every change 
they undergo, as will be proved in numerous 
instances. . 


I proceed now to unfold the plan and 
object of the following inquiry. 

The faculties of feeling and moving par- 
ticularly characterise living animal matter, 
and upon their exertion the performance of 
every function primarily or ultimately de- 
pends. The laws of life are therefore almost 
comprised under those of sensation and mo- 
tion, the investigation of which constitutes the 
principal object of the present inquiry, and 
will be treated of in six different chapters, 
into which the subject seems naturally to 
divide itself. . 
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The first will be an inquiry into the na- 
ture and cause of these faculties. 

The second will treat of their several 
varieties and modifications. 

The third, of the connexion between them 
and its consequences. 

The fourth, of the natural means of sup- 
porting and restoring them. 

The fifth, of the morbid derangement to 
which they are liable. 

The sixth, of the artificial or physical 
means of restoring them. 


3 


The mode of investigation will be that 
of inductive reasoning; but the inferences 
drawn will always be stated before the ar- 
guments are detailed or the facts enumer- 
ated from which they were drawn; that the 
reader, by carrying the inference along with 
him, may be spared the trouble of reverting 
to the argument in order to see its applica- 
tion, and may the more easily detect any fal- 
lacy in the reasoning. 
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CHAP. I. 


NATURE AND CAUSE 


OF 


Sensation € Motion. 
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SECT. I. 


VITALITY.—MIND. 


Or the Vital Principle. Of the Functions of Mind.——- 
Their Seat and Origin. Misapplication of the terms Life 
and Mind.———Feeling may occur either with or without mental 
Perception. The terms Sensibility and Irritability used too 
indefinitely. 


‘THE first question that presents itself to the 
physiological enquirer is the nature of that 
principle which distinguishes living from 
inanimate matter, from which it appears 
immediately to derive those faculties stated 
particularly to characterise it, namely, feeling 
and moving. Many fruitless attempts have 
been made to solve this problem, and fruitless 
such attempts must needs be, our very nature 
precluding us from any knowledge of the 
essence of matter, or of being in the abstract ; 
all we can attain to is an acquaintance with 
the resulting phenomena, and the laws by 
which they are governed, and these are to be 
learned only by observation and experience : 


110 VITALITY.—MIND. 


the question, therefore, respecting vitality, 
if ever to be agitated, should be the last, 
rather than the first, proposed. 


The next question that suggests itself, is 
the nature of those functions termed mental, 
and what distinguishes them from others en- 
joyed in common by all animal, and perhaps 
some vegetable matter. | 

The chief of these appear to be conscious- 
ness and volition, which seem to belong ex- 
clusively to mind; whereas the faculties of 
feeling without mental perception, and mov- 
ing without the liberty of will, seem to be 
possessed in some degree by all living matter. 

In the higher order of animated beings, 
in addition to consciousness and volition, we 
have, in various gradations, the faculties of 
attention, association, memory, judgment, 
imagination, and invention, constituting the 
principal of what are termed mental func- 
tions. 

The functions of mind have been by most 
physiologists ascribed to the brain; but they 
have not always agreed about the precise 
meaning of the term. Some appear to have 
used it as synonimous to life, among whom 
may be mentioned the ingenious Dr. Whytt, 
who was led to infer agreeably to this accepta- 
tion, that the mind retains its influence over 
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a limb when amputated; which certainly 
gives proofs of feeling, an attribute of life 
alone, but according to Whytt, of mind. 
Had he considered that feeling may exist 
without consciousness or mental perception, 
so long as any degree of vitality remains, he 
might have avoided this paradox by a proper 


distinction between the terms life and mind. 


Feeling and thinking are as much separate 
functions as hearing and seeing, and though 


both dependent upon the vital principle, 


which animates every part of the body, yet 
they evidently admit of being separately per- 
formed, and appear to ‘reside in, or result 
from different organs, or different parts of 
the same organ, namely, feeling, from the 
nerves, thinking from the brain. 

Mistakes no less singular have arisen from 
the vague meaning that has been often at- 
tached to the word life. 

Bichat, apparently confounding the func- 
tions dependent upon the vital principle with 
the principle itself, was led, from observing 
that life performed a two-fold function, to 
ascribe to man two lives; one of which he 
termed animal, the other organic; to the 
former referring the faculties of loco-motion 
and mind, to the latter those of assimilation 
and excretion. 
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To establish and illustrate this curious 
doctrine, which was by no means new, how- 
ever, [sce Barclay on Muscular Motion, page 
262] he endeavoured to shew the indepen- 
dence of these principles, by proving that 
feeling and motion do not result from the 
brain alone, but that every ganglion is a dis- 
tinct brain, or separate reservoir of nervous 
energy, capable of feeling and corresponding 
to impressions, independently of the brain. 
Mental perception he ascribed to the brain 
alone, which he regarded as the chief organ 
of animal life. 

This writer was deservedly esteemed one 
of the first physiologists of his time, as Whytt 
was also of his; but as none are exempt from 
error, so itis the errors of great minds that 
ought to be most carefully guarded against ; 
those of the vulgar refute themselves. 

Allowing that these different functions 
are respectively performed by the brain and 
ganglia does not necessarily involve the ad- 
mission of two distinct vital principles, any 
more than Bichat’s own doctrine leads to the 
conclusion, that there are as many vital prin- 
ciples as there are ganglia. 

The acquisition of a new faculty when 
the foetus leaves the womb of the mother, is 
not the acquisition of a new life: nor till 
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vitality be shewn to reside in the brain alone, 
can the inference of two lives be admitted, 
although a foetus has grown to maturity, and 
been born without a head. 

What the vital principle is, I shall not 


pretend to define; but it certainly does not 
consist in the functions which depend upon 
it. It is the cause, and not the effect. 

Whatever be its essence, this we may 
safely infer, that it animates every part of the 
body, performing different functions through 
different organs; thinking through the me- 
dium of the brain, feeling through the nerves, 
motion through the muscular fibre, as is 
proved by lesion of these organs exclusively 
impairing or suspending their respective 
functions. 

Declining, therefore, any inquiry into 
the origin and metaphysical nature of these 
faculties, I propose to restrict myself to the 
investigation of the physical changes attend- 
ant upon their exertion; and to avoid mis- 
apprehension, from terms that have been 
variously employed, I shall confine myself 
them as nearly as ee in their common 
acceptation. 

Sensibility and irritability are liable to 
the objections of not being sufficiently ex- 
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plicit, but conveying either too much or too 
little for my purpose: thus, sensibility im- 
plies the faculty of feeling with mental per- 
ception ; but I conceive they are not neces- 
sarily conjoined. Irritability 1s commonly 
used to express the faculty of involuntary 
motion without feeling ; but this involves 
an assumption which I cannot admit; as I 
can see no physical power in an impression 
applied, adequate to produce a muscular con- 
traction, but in virtue of the feeling it pives 
rise to, exciting the nerve ; and I think 
sufficient reason will appear in the sequel for 
admitting, that no involuntary motion is pro- 
duced without a feeling being previously ex- 
cited, although the mind may take no cog- 
mizance ol it. 

Feeling and thinking are not terms likely 
to be misunderstood; and for the fact that 
they may be separately exerted, 1 may refer 
to those impressions which are continually 
corresponded to, without awaking attention 
in the mind; such as the.irritation of the 
heart and arteries, of the stomach and intes- 
tines, and of every vessel that ministers to 


the function of assimilation and decompo- 


sition. 
I may go farther, and adduce the in- 
stance of an amputated limb, which exhibits 
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marks of life and feeling in the contractions 
produced when it is pricked or irritated, 
after separation from the parent body ; and 
it will hardly be contended, that the mind 
is conscious of these impressions ; although 
Dr. Whytt indeed maintained this opinion, 
and ascribed to the control of the mind both 
the feelings and motions excited in the limb 
afterremoval from the body. To obviate any 
objections to this view, he entered into an ela- 
borate discussion upon the nature of mind, 
endeavouring to reconcile this idea with the 
opinion of its being neither extensible nor di- 
visible ; a question which appears to me to 
extend far beyond the reach of human intel- 
lect. But I rather imagine, that a doctrine 
is not likely to find many advocates, which, 
if the subject be treated on purely metaphy- 
sical principles, will tend, (however remote 
from the author’s application of it) in identi- 
fying life and mind, either to deny immorta- 
lity to man, or to confer an equal title to it 
on the meanest insect that lives. 

Both consciousness of the impressions re- 
ceived by an organ and the influence of vollt- 
tion over it, are suspended by cutting, tying, 
or compressing the nerves communicating 
with the brain; the faculty of involuntary 
contraction, and what has been termed or- 
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ganic feeling, alone remaining, as mentioned 
above. | | 

Regarding therefore feeling and thinking, 
moving and willing, as distinct faculties, 
I ascribe them respectively to those organs 
from which experiment shews them to arise, 
viz. thinking and volition to the brain, feel- 
ing and moving to the influence of nerves. 

If perception be deemed indispensably 
necessary to feeling, a distinction must be 
made between mental and corporeal per- 
ception; or, as Bichat terms it, animal and 
organic feeling; and without admitting the 
doctrine of two lives, there seems no great 
impropriety in these terms. | 


SECT. IL 


SENSATION. 


NATURE and Cause of Sensation. Darwin’s Explanation 
objectionable.—This Faculty liable to Alteration from Phy- 
sical and Moral Causes. Physical Causes considered. 
Producing transient Change in the Organs, 
effacing or counteracting another. 


One Impression 
Sometimes promoting 


another. Repeated Impressions causing permanent Changes 
in the Organ. Impressions, how obliterated. Suscepti- 
bility of Impression, why greater in early Life. Connexion 


between Debility and Morbid Susceptibility. Between the 
State of Sensibility and that of Circulation.——The most 
Deleterious not necessarily the most disagreeable Impressions. 


IT seems hardly deniable that every impres- 
sion on our organs that either excites sensation 
or corresponding action, must have induced 
some transient change or alteration in the 
part acted upon, which gave rise to that per- 
ception or correspondence. 

Sensation, then, may be regarded as the 
result of changes exciting mental perception ; 


feeling, as the effect of changes causing only. 
organic perception, (if ie expression be. 
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allowed me) or the result of impressions 
exciling correspondent actions in the part, 
but not perceived or attended to by the mind. 

The cause of perception, or in what it 
consists, we are never likely to discover ; but 
itis impossible to conceive that this faculty 
can be called forth by external objects, with- 
out some action or impression on our bedily 
organs. Thus light impinges on the retina of 
the eye, and the change induced excites the 
sensation of vision. The motion of the air 
beating on the drum of the ear, by the undu- 
lations it prcduces, gives rise to the sensation 
of sound. Substances applied to the mem- 
brane of the nose or tongue, which have 
chemical action on the fluids, produce the 
sensations of smell and taste; if insoluble in 
them, they excite only mechanical impression, 
as sand taken into the mouth has no taste. 
In the same way mechanical agents produce 
a transient impression or change on the organs 
ef touch; and accordingly as they are rough 
or smooth, hard or soft, give rise to corres- 
pending sensations, which take their name 
from these effects. eRe 

Some change in the organ is necessary to 
produce a sensation; this is not, however, 
the sensation itself, but its exciting cause. 

Dr. Darwin, in attempting to prove that 
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sensations and ideas consist in motions of the 
nervous fibres, seems in some measure to 
have confounded cause and effect ; for if mo- 
tion in the nervous fibres, the doctrine he 
contends for, were admitted, still the per- 
ception of those motions, and not the motions 
themselves, must constitute ideas. ‘ To de- 
monstrate that the retina and other organs of 
sense possess a power of motion, and that 
these motions constitute our ideas, claims our 
first attention.”—Zoonomia, vol. I. page 16, 
sec. 3.1. 

When the eye is fixed on a black spot in 
the centre of a white ground, and after look- 
ing at it steadfastly for some time, turned 
aside to the white surface a spot will appear, 
brighter than the rest of the ground, corres- 
ponding in shape and size to the black one 
before looked at. 

Now Darwin infers from this that our idea 
of light is not the perception of changes in- 
duced, or impressions made on the retina by 
light as a physical agent, but consists in 
motions or fibrous contractions excited in the 
nerve. And thus he reasons :— 

If the idea of lightearise from changes 
induced on the retina, “they must either 


continue as they were received, or not con- 


‘tinue at all.” That is, a black spot must still 
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be seen when the eye is turned aside to the 
plain ground, or no spot at all. 

Let us now suppose, that vision consists 
in the perception of changes induced by the 
physical action of light on the retina, and see 
what follows. 

Every part of the retina, except that di- 
rectly opposed to the black spot, will soon 
have undergone those changes which the 
light reflected from the white surface is cap- 
able of producing, and as the same changes. 
cannot be again induced in exactly the same 
degree before the former impression is in 
some measure obliterated, the organ will 
have partially lost its susceptibility, or that 
that part will be rendered less capable of un- 
dergoing similar changes, until the vital 
energy has restored it to the natural state, 
and may thus for a few seconds be incapable 
of exciting the sensations arising from the im- 
pression of light. 

But that part of the retina opposed to the 
dark spot, not having undergone these 
changes in an equal degree, will retain a 
higher degree of susceptibility ; and when 
the eye is turned aside, and all parts equally 
exposed to the impression of the light eman- 
ating from the white ground, they will be 
differently affected by it: this spot will excite 
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a. stronger perception of light, or appear com- 
paratively luminous, and the rest relatively 
darker. | 

Darwin's inference 1s, therefore, unwar- 
ranted; nor can any thing be deduced from 
this phenomenon to invalidate the opinion 
that some change is required in the organ in 
order to excite sensation. 

Sensation being, then, dependent upon 
atwo-fold cause, namely, changes produced 
in the organ, and consciousness excited in 
the mind, is liable to variation in two ways, 
from altered susceptibility in the organ, 
whereby it is made to undergo greater or less 
change from physical agents; and from al- 
tered susceptibility in the mind, whereby it 
is made more or less conscious of the changes 
produced. 

The former of these will first engage our - 
attention; the latter will be considered when 
we come to treat of moral impressions. 

As the living body is continually exposed 
to the action of physical causes, and exhibits 
manifest proofs of being affected by them ; 
and as these are the means chiefly to be relied 
upon for restoring derangement of function, 
it willbe a principal object throughout the 
present chapter to ascertainhow far the func- 
tions of sensation are subject to physical 
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influence, and their phenomena referable to 
physical laws. 

In pursuance of this object, we have to 
examine the phenomena of sensation, and 
inquire what share of them may be accounted 
for, without adverting to the agency of tbe 
vital principle, or calling in the aid of a vis 
medicatrix, or substituting a final for a phy- 
sical cause. 

We find that an impression upon our 
organ, if long continued, as that of wine 
held in the mouth, soon loses its power of 
exciting sensation; or if several kinds of wine 
be tasted in quick succession, it becomes dif- 
ficult or impossible to distinguish them, a 
fact which seems to admit of the following 
explanation :— | 

As perception arises from changes that 
are going on, and not from such as have been 
made, every impression requires to be in a 
great measure effaced or obliterated before it 
can be repeated; and until sufficient time 
has been allowed for that purpose, the organ 
may be regarded as having lost its suscepti- 
bility forthat particular impression; or the 
substance applied no longer producing the 
same changes, no longer excites the same 
sensation. 

Other impressions may, however, be 
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perceived, as they induce different changes, 
and therefore excite fresh feelings. It is even 
reasonable to suppose that the action of one 
substance may sometimes tend to efface or 
counteract the changes produced by another 
exciting changes of an opposite nature; and 
we accordingly find that a change of impres- 
sion helps to restore the sensibility of the 
organ. Thus when the application of opium 
has suspended for a time the susceptibility of 
impression, the use of acids is found to coun- 
teract this effect, and assist in restoring the 
faculty of sensation. 

On similar principles we may conceive 
that some substances, acting as it were by a 
disposing affinity, may promote the action of 
others, and increase their impression, put- 
ting the organ in a more suitable condition 
for being acted upon; and on this account salt 
is probably found so useful as a condiment. 

Experience teaches us that the habitual 
use of strong stimulants impairs in time the 
sensibility of our organs, an effect that may 
also depend upon physical causes. 

As every perception is preceded by a 
transient physical change, it is easy to con- 
ceive that the frequent repetition of it may 
ultimately alter the tone and structure of the 
part, as the structure of the mucous membrane 
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is altered from constant exposure to the air, 
and the hands become rough from hard 
labour. 

The means.by which the physical changes 
that excite sensation are effaced or obliterated, 
and: thus the susceptibility of the organ re- 
stored, certainly belong to vital agency, and 
therefore bear an evident relation to the 
activity of the vital principle, which is. more 
fertile in. resources during the period of youth, 
and becomes more feeble and: languid as old 
age approaches. | 

The immediate agent: employed’ in  ac- 
complishing this. purpose is:probably the ner- 
vous influence, which, from its supposed ana- 
logy to galvanism, seems peculiarly adapted 
to subvert and counteract physical action or 
chemical affinity. 

While the facility of restoring the suscep- 
tibility of the organs is greater in early life, 
we find the power of resisting impression in 
some respects weaker; thus infancy and 

youth are characterised by a higher degree of 
sensibility and greater liability to diseases 
that arise from noxious impressions, than 
manhood or old age, which well accords with 
the preceding views. | 

It is natural to suppose, that the soft and 
flaccid fibre will more readily experience the 
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effects of physical agency than the dense and 
rigid; and we accordingly find, that those 
causes which impair the tone and texture of 
the living solid, as unwholesome food, bad 
air, want of exercise, and other debilitating 
causes, render the body more susceptible of 
noxious impressions, and more liable to dis- 
ease, which affords, on physical principles, 
an explanation of the connexion between de- 
bility and morbid sensibility; the healthy 
condition of the faculty of sensation appear- 
ing to consist ina proper medium between 
the aptitude to receive and to resist external 
impressions. 

An evident and remarkable connexion 1s 
found to prevail between the state of sen- 
sibility and that of circulation in an organ: 
thus diminished circulation impairs the sen- 
tient faculty, asin the cold fit of ague, and 
circulation moderately increased augments 
the susceptibility of impression, as inthe hot 
fit; and it may be reasonably conjectured, 
that physical causes have some share in pro- 
ducing this effect. 

The'circumstances that most conspicuously 
tend to augment the susceptibility of change 
from physical agents, are warmth and mois- 
ture: the former, by diminishing the co- 
hesion, and thus impairing the resistance of 
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the organ; the latter, by favouring the ap- 
proximation of particles, and thus facilitating 
the action of the physical cause. Now both 
these effects are produced by circulation mo- 
-_derately increased, and the sensibility thereby 
augmented. It is only within certain limits 
however that the powers of sensation can be 
improved by increased circulation. An in- 
flamed part is indeed more susceptible of 
pain from pressure on the distended vessels ; 
but the eye, when inflamed, cannot better 
discern colours, the ear sounds, nor the tongue 
discriminate between different tastes: if the 
circulation of the brain be immoderately 
augmented, confusion of thought, intoxica- 
tion, or delirium is the consequence. 

Experience informs us, that substances 
which make the strongest impression are not 
always the most deleterious, nor are the most 
deleterious always the most disagreeable; 
and there appears no difficulty in conceiving 
why it should be so, according to the fore- 
going principles. 

The degree of feeling excited will depend 
upon the force and rapidity of the change in- 
duced ; but substances may combine slowly 
and imperceptibly with our organs, and 
therefore excite little sensible impression, 
though their peculiar nature ultimately pro- 
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duces changes incompatible with the functions 
of life, and destructive of the vital energy ; 
of such a nature appear to be the changes 
effected by the contagion of fever, and some 
mineral poisons, which excite at first little 
or no sensible impression, because their 
operation is slow and gradual. | 

The kind of feeling will depend upon the 
kind of change; but habit reconciles us to 
some, and increases our aversion to others: 
thus the flavour of spirits, tobacco, opium, 
and a variety of what are termed acquired 
tastes, are far from grateful before habit has 
rendered them so;—deleterious are, therefore, 
not always disagreeable impressions. 

Sensation, on the whole, appears to be a 
passive function, depending upon impressions 
received by the organs, and communicated 
through the medium of nerves to the sensori- 
um, where they excite consciousness, or atten- 
tion inthe mind. The susceptibility of the 
organ, for receiving impressions, 1s shewn by 
numerous facts to be impaired by their fre- _ 
quent repetition; although the mental fa- 
culty of perceiving, attending to, and discri- 
minating between the different changes pro- 
duced in the organs, may be considerably aug- 
mented and improved by habit. 
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Motion we shall find, on the contrary, 
to be an active function, depending upon 
changes in the moving fibre, induced by the 
nerves; and the facility of action increases 


with frequent repetition. 
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MOTION. 


VoLUNTARY and Involuntary. Other Agents besides Sensa- 
tion and Motion instrumental to Vital |Functions. Cause of 
Involuntary Motion. The Fluids not irritating to their proper 
What kind of Irritation excites the Vital Organs to 
Derangement of Function arises when the Fluids 
become irritating. Nature of Muscular Contraction. 
Cause of Fatigue inquired into. Not produced by Exhaus- 
tion of Nervous Energy. Four Stages observable in the 
Phenomena of Motion. Connexion between the State of 
Mobility and that of Circulation. One Muscle has naturally 
more Strength, and another more Mobility. What deter- 
Why Exertion increases the Size and Strength 


Organs. 
Action, 


mines each. 
of the Muscles. 


ALL the motions of the body are performed 
by contraction of the muscular fibres. Such 
as can be contracted at pleasure, being under 
the controul of the will, are termed volun- 
tary. Such as are excited by impressions 
upon the nerves, and are continually ex- 
erted without the interference of the will, 
are termed involuntary. 

But in reality this is only an arbitrary dis- 
tinction, as no muscles act at all times under 
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the controul of the will, but all partake 
occasionally of the nature of involuntary 
organs, the mind being often inconscious of 
their efforts. 

How the will acts in exciting muscular 
contraction, there is little probability of our 
discovering. The question is rather meta- 
physical than physiological. But experiment 
-shews that it acts through the medium of the 
nerves, their lesion suspending the powers of 
‘motion, as well as the faculty of sensation, in 
the parts on which they terminate. 

Though all the vital functions are per- 
formed by muscular contraction, we are not 
to conclude that it is the sole agent in every 
function. All ultimately indeed depend upon 
the faculty of feeling and moving, as all de- 
rive their support from materials furnished 
by the vital motions; but some are imme- 
diately performed by a different species of 
agency. | 

Thus we have no direct proof of any thing 
identical with, though it may be analogous to 
muscular contraction in the function of the: 
‘brain and nerves, excited to action by the 
will, or by impressions made upon them. 
The change which the blood undergoes in 
the lungs by respiration is a chemical, and 
not mechanical process. The mixture of the 
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different secreted fluids with the aliments, 
forming chyme and chyle in the function of 


digestion, depends partly onchemical agency. 


And the deposition and assimilation of fresh 
matter, by which each part of the body, as 
bone, muscle, tendon, nerve, and membrane, 
appropriates to itself such particles of the 
blood as are fit for its accretion, and lets go 
such as are become unfit for the purposes of 
sensation and motion, seem to depend im- 
mediately upon a species of elective attraction 
in each part, a modification probably of che- 
- mical and vital agency. 

It has been stated, that the will is the ex- 
citing cause of the voluntary motions; and 
organic feeling produced in the part, that of 
involuntary functions; the nature of which 
feelings, constantly and uniformly acting, 
we may next inquire into. 

This is commonly referred to a stimula- 
ting quality in the fluids applied to the inner 
surface of the organs; thus the food is sup- 
posed to be irritating to the stomach, the 
ingesta to the intestines, the urine to the 
bladder, the blood to the heart and arteries, 
&c.; a doctrine which has always appeared to 
me highly questionable. 

There are only two ways, as far as Lam 
aware, in which substances applied to the 
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living body can produce physical changes, so 
as to excite feeling; these are by mere me- 
chanical, or by chemical influence; thus 
sand taken into the mouth, being insoluble 
in the saliva, makes only a mechanical im- 
pression, and is said to have no taste; salts, 
acids, and alkalis, from their chemical afhi- 
nity with the living solid, cause a transient 
change, which excites the sensation of taste. 
If then any definite meaning be affixed to the 
word stimulant, as applied to the fluids of 
the body, I conceive it must signify this mode 
of physical action, by which a feeling and 
correspondent contraction are produced in 
the living fibre. 

When experiment shewed irritation to 
be necessary to involuntary contraction; and 
while no other cause to excite it in the 
vessels presented itself, except what might 
arise from the fluids contained, it was cer- 
tainly a natural conjecture, that this must be of 
a chemical nature; but I think the following 
arguments will be found to invalidate the in- 
ference, that this irritation arises from any 
peculiar. physical | action of the fluids them- 
selves, or that they are irritating to the organs 
with which they are in perpetual contact. 

In the first place, the principle assumed 
appears to be unfounded, resting on a partial 
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view of facts, and contrary to general ana- 
logy. In the second place, if granted, it 
would not serve to explain the phenomena, 
which are in opposition to it. And lastly, we 
have another cause, every way sufficient to 
account for the phenomena, the presence of 
which cannot be denied, and which is liable 
to none of the foregoing objections. 

First, the principle assumed appears 
erroneous. We have no instance of any sti- 
mulant that continues uniform in its effects if 
kept for any considerable time applied to our 
organs; thus our tastes are continually vary- 
ing; medicines, if constantly used, either 
lose their influence, or produce constitutional 
effects; and even the most virulent poisons 
in tume become habitual, and cease to excite 
irritation. It seems, therefore, contrary to 
general analogy that the blood and other 
fluids, natural as it may be said, to the organs 
with which they are in perpetual contact, 
should excite irritation. 

Secondly, this principle, if granted, cannot 
explain the phenomena, but is in opposition 
to them. The inner surface of the heart and 
arteries isin perpetual contact with the blood, 
supposed to stimulate them to action; but 
if the action of one be suspended, that of the 
other ceases, though there still remain blood 
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enough to act upon the vessels, if they were 
sensible of it; and it appears that the action 
of both varies continually in exact relation to 
the degree of force and velocity with which 
each is mechanically distended by the impulse 
of blood sent from the other, and not to its 
physical nature, whichis nearly constant and 
uniform. The stomach shews no signs of ir- 
ritation from receiving the food, but gradually 
yields for its admission, until a certain degree 
of distension excites resistance, when it begins 
to contract for its expulsion. The intestines, 
in like manner, when distended by the in- 
gesta, contract and impel them forward. The 
rectum, until sufficiently distended, does not 
contract for the expulsion of foeces. The 
bladder, though in contact with the urine, 
shews no signs of irritation until it begins to 
be painfully distended, and is then soon re- 
lieved by only a partial depletion. 

Lastly, we have, as already stated, in 
mechanical distension a cause fully adequate 
to the explanation of the phenomena, and 
liable to none of these objections. Thus 
while reason and experience concur to prove 
that chemical stimuli can never be long uni- 
form in their effects, as they act by combining 
with the organ, and are therefore liable, by 
frequent repetition, to alter its tone; no such 
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objection applies to mechanical impressions, 
which may be regarded as inducing (unless 
powerful enough to cause lesion of structure) 
only a transient change in the arrangement of 
the particles composing the moving fibre, 
which is quickly restored, and leaves no per- 
manent effect. | ert | 
The variety of impressions which the feel- 
ing principle has to correspond to at the same 
instant has long been a matter of surprise ;_ per- 
haps this variety is not so great as it appears. 
Respiration is the only important involun- 
tary function that remains to be accounted 
for; and this seems to arise from a sense of 
oppression in the lungs, which is removed by. 
enlarging the capacity of the thorax. Now 
this enlargernent may permit the elongation 
of the vessels, and thus facilitate the trans- 
mission of the blood, whereas any obstacle to 
it must necessarily give rise to over-distension 
of the vessels. Accordingly suspended _res- 
piration is a frequent cause of hemorrhage. 
Of the other involuntary organs I have 
already spoken; but many of the voluntary 
are continually exerted without any sensible 
act of volition; and we shall now inquire 
what cause seems to excite them to action. 
Distension and extension, it will be readil y 
admitted, are only moditications of the same 
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impression, and this last appears to be the 
natural stimulus to such voluntary muscles 
as are continually exerted without an effort of 
will. The head would immediately fall for- 
ward by its own weight, and extend the 
muscles at the back of the neck, if this ex- 
tending force did not continually excite them 
to contraction. The lower jaw, if its weight 
did not stimulate the muscles that support it, 
would fall, as it often does when a person 
sleeps with the body erect. In walking, the 
muscles of the back and abdomen are in the 
same way prompted to keep the body in equi- 
poise ; and all muscles that have antagonists 
are more or less subject to a similar species of 
influence, the effects of which are often con- 
spicuously felt when a sudden extension ex- 
cites a violent and involuntary contraction, 
and causes what is termed a sprain, which 
often affects the opposite tendons to those on 
which the force was directly applied; the re- 
action of the antagonist muscles causing the 
principal injury. The sphincters also are ex- 
cited by internal pressure, a mode of disten- 
sion from the fluids contained; but there are 
some which seem to be exceptions; thus the 
mouth has no internal pressure, and no in- 
voluntary action. The eye-lids may be some- 
what distended by the prominent roundness 
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of the eye-ball, which excites them to action 
till sleep approaches, when fatigue and re- 
laxation cause them to drop. 

That mechanical distension contributes to 
excite vascular action was long ago suggested ; 
but that it isthe only natural and uniform 
cause exciting organs that are continually 
acting, has not, so far as I know, been yet 
advanced; further reason, I trust, however, 
will appear in the sequel for admitting this 
opinion. 

Fluids that are liable to frequent and con- 
spicuous changes may no doubt become irri- 
tating to the organs to which they are applied; 
thus the food may become irritating to the 
stomach, the urine may become so to the 
bladder, or the blood to the vessels; but these 
are morbid effects, and attended with derange- 
ment of function. Medicinal substances owe 
their efficacy in producing inordinate action 
entirely to this principle; and those fluids 
which are only occasionally applied, as bile to 
the intestines, may possibly be admitted to 
act in this way ; but if granted, these are no 
exceptions to the rule, that fluids uniform in 
their nature and application are not stimu- 
lant to the vessels; no organ secreting a fluid 
to irritate itself. 

Before we attempt to investigate the laws 
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of motion, we must ascertain as nearly as 
possible what muscular contraction is. 

The opinion which I believe to be most 
generally received, and certainly the most 
probable, is, that it consists in a closer aggre- 
gation of the particles constituting the mus- 
cular fibre, effected by the intervention of 
nervous energy. 

Haller seems to have regarded the nerve 
as only the exciting cause of contraction ; 
Whytt, as the immediate cause, or means of 
inducing this state of the muscle. The 
opinion of Whytt seems more_ probable, 
while that of Haller enly accumulates diffi- 
culties, by assigning no immediate or efficient, 
but multiplying remote or exciting causes. 
Thus the will in voluntary, internal stimulus 
in involuntary motions are exciting causes 
acting upon the nerve: why then make the 
nerve also an exciting cause, and ascribe toa 
vis insita in the muscle itself the faculty both 
of perceiving and corresponding to the im- 
pression, that is, both of feeling and moving? 

It seems more probable that the nervous 
energy then is the means of inducing a closer 
aggregation of particles in the muscular fibre ; 
but on what principle, or in what manner, 
we may not soon be able to discover. 

As we know only one agent in the aialeetal 
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world capable of instantly penetrating solid 
bodies, of modifying the attraction of aggre- 
gation, and subverting all chemical affinities, 
namely, electricity; it is not improbable, as 
this agent must at all times pervade the ani- 
mal body, that some modification of it may 
be employed in the animal economy as the 
means of accomplishing those changes neces- 
sary to muscular motion, and of repairing 
those that give rise to sensation. It may also 
contribute to the performance of other func- 
tions, especially the evolution of animal heat, 
for there certainly exists between heat and 
clectricity an affinity not very remote. But 
when I employ the term nervous energy, I 


mean no allusion to any particular theory of - 


its nature, a subject on which I have no set- 
tled opinion, conceiving the idea that the 
nerve imparts a fluid to the muscle not more 
probable than that it may abstract something 
from it in causing muscular contraction. 

That the nerve by some means does pro- 
duce an instantaneous change in the aggrega- 
tion of the muscular fibre, seems to be proved 
by the phenomena; and in whatever way it 
be accomplished, the agent that produces 
such important changes must needs be a very 
powerful one ; nor does it appear at all sur- 
prizing that its frequent and continued 
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application should eventually produce changes 
in the organ acted upon, which excite, like all 
other changes when they become excessive, 
a painful sensation. 

This I conceive to be the cause of what 
we denominate fatigue, whether employed to 
denote the aching sensation that remains after 
over-exertion, or the acute pain that arises 
from its continuance. 

The exhaustion or expenditure of the 
nervous fluid, the cause to which this change 
in the powers of action is more commonly 
ascribed, involves the assumption of a very 
dubious principle, which, if granted, is ir- 
reconcileable with the phenomena; while 
they may all be shewn to accord with the — 
view just given. 

In the first place, the very existence of a 
fluid generated by the nervous system might 
be questioned; but granting this, its ex- 
haustion being a cause of pain is far from pro- 
bable, and the exhaustion itself not by any 
means proved. | 

The nerves of voluntary motion are sup- 
posed to derive this fluid from the brain, and 
not to generate it themselves; exhaustion 
should, therefore, affect the source from 
whence it is derived, and not excite pain in 
the part to which it would have been sent. 
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Why pain should arise in a part for want of 
something to act upon it, is not explained, 
nor very intelligible. 

But this exhaustion itself is highly ques- 
tionable, or continuance of exertion should 
uniformly produce an aggravation of the pain, 
and a diminution of the power of action. 

Yet we find the soldier sinking under the 
fatigue of a long day’s march suddenly re- 
cruited by the appearance of an enemy, by 
the hope of glory, or the apprehension of 
danger. It can hardly be supposed that this’ 
cause has unlocked a new source of nervous 
fluid. 

But if granted that exhaustion takes place, 
the assumption that this is the cause of pain is 
irreconcileable with the phenomena. 

When nerve is cut or tied, which effec- 
tually prevents the nervous influence from 
being exerted over the organ to which it leads, 
loss of power in these parts, and not pain, is 
the consequence. 

The pain of fatigue is often removed by 
mere change of action; but as all the fibres 
derive'this supposed fluid from one source, all 
should feel the effect alike, and in fact the 
exertion of one organ should cause fatigue in 
another, or in all. | 

Sometimes the effects of fatigue remain 
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for several days, in which case a very long 


period must be supposed requisite for restor- 


ing a proper accumulation of the nervous 
fluid. 

But on the supposition of the power of 
action being dependent upon the quantity of 
nervous energy, the degree of power should 
be greatest at the period of the greatest accu- _ 
mulation, which is immediately after sleep, 
or the moment we awake in the morning; 
and this power should gradually decline 


as the accumulation is exhausted, towards 


evening. | | 

This, however, is not the case, most 
persons being as strong in the evening as in 
the morning; and instead of the powers of 
action decreasing, they often increase by exer- 
tion; thus the first dance in a ball-room is 
generally the most fatiguing. 7 

The phenomena appear then not to ac- 
cord with the assumption. We now proceed 
to inquire whether they agree with the in- 
ference of the pain of fatigue arising from 
changes induced in the moving fibre. 

It is not unreasonable to suppose that our 
efforts at first will be productive of a less 


regular and uniform application of the 


nervous influence, than afterwards when a 
little practice has brought us into the way of 


MOTION. | P45 


regulating our motions, and enabled us to 


‘perform them with skill and dexterity. | 


In this way the first dance in a ball-room 
may be fatiguing, because the nerves exert 
their influence. immoderately over some fibres 
of the muscle, and defectively over others; 
but afterwards, when this influence is uni- 
formly and efficiently applied to every fibre, 
our efforts are less awkward, and our strength 
and activity increase. 

After a certain time, however, exertion 
becomes painful, though not in such a degree 
but that an additional incitement will make 
us forget the pain, and renew our efforts, as 
a stronger effaces a weaker impression. 

In this stage the fibres may have under- 


gone such a change as renders action rather 


irksome to us, but without inducing any thing 
like incapability of contraction. It may be, 
that particular fibres having undergone 
changes, may be rendered less capable of con- 


traction, and a more powerful exertion of the | ~ 
nervous influence, now called for, may give | % 
rise to its-immoderate application to those’ 
which have been less exerted and retain a»: 


higher degree of susceptibility. ~This will of 


‘course produce inordinate action in the latter, 
and occasion the sense of pain ; and the oc- 


currence of spasms or cramps, which are not 
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unfrequent on the approach of fatigue, con- 
firms the probability of the nervous influence 
being immoderately applied to particular 
fibres. But after exertion has been continued 
for a length of time sufficient to produce the 
same changes in an equal degree in all the 
fibres, motion becomes difficult, a diminution 
of power ensues, and at length a total suspen- 
sion of it in those organs which have been 
exerted; while its retention in others which 
have not been equally employed, indicates 
the moving fibre to be the seat of exhaustion, 
and not the organ that supplies nervous 
energy. eI9"t 

But some direct proof may be required 
of the muscular organ being the immediate 
seat of these changes; and were physiologists 
more disposed to reason from facts which ob- 
servation presents than from fancied hypo- 
theses, this proof would not have been so long 
disregarded. : 

Pain, redness, heat, and swelling, or, 
in other words, local inflammation, is the 
usual consequence of over-exertion, indicating 
changes in the moving fibre, more definite 
in their nature, and more permanent in dura- 
tion, than what are commonly implied in 
the terms—nervous affection. The investiga- 
tion of the nature and cause of inflammation, 
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and the various approximations to this state, 
would be premature in this part of our in- 
quiry. | 

- The similarity between the pain of rheu- 
matism and that of fatigue is too obvious to 
be overlooked; and, although actual inflam- 
mation may not occur if exertion be sus- 
pended in time, this resemblance indicates an 
incipient stage of it, which would in all pro- 
bability have proceeded to an inflammatory 


state had action been long enough continued. | 


Thus then the phenomena accord with 
the inference, that fatigue, if used to express 
the pain from over-exertion, arises from too- 
long continued or excessive application, and 
not exhaustion of the nervous energy ; and 
if used to denote the loss of power that fol- 
lows over-action, is the result of changes 
that have been produced in the organ acted 
upon, which render it insusceptible of the 
nervous influence until it has experienced the 
renovation derived from food and rest. 

An interesting but difficult subject of in- 
quiry is the connexion that prevails between 
the state of circulation and tbat of mobility. 

Cold, which impedes circulation, dimin- 
ishes the power of motion; moderate 
warmth, which accelerates it, augments 
this power. Quickened circulation attends 
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exertion, and increased heat resulting from 
it augments the facility of action. 

What share the blood may have in con- 
tributing to muscular contraction, our igno-. 
rance of the nature of nervous agency for- 
bids any attempt to explain. Otherwise, 
did it not appear too bold to hazard a con- 
jecture, one might be disposed to suggest, 
prompted by the apparent analogy between — 
the nervous and the galvanic energy; and 
again, by the affinity between heat and elec- 
tricity ;—that the effect had some relation to 
this connexion, warmth probably rendering 
the muscular fibre more susceptible of the 
nervous influence. | 

Speculations concerning the nature of 
the nervous energy, however they may 
amuse, cannot be said to instruct us; and the 
only use intended to be made of this hint, 
is to shew, that the generation of a fluid by 
the nervous system may admit of a doubt; 
the phenomena of muscular motion being 
explicable on the supposition of something 
analogous to the electrical energy, which 
must at all times pervade the animal body, 
without the necessity of its being generated 
in the system 

It is more consistent with sound philoso- 
phy to reason from facts than to form conjec- 
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tures. Let us then attend to the phenomena 
of motion, and see what they present. 

We observe here four distinct stages be- 
tween the commencement and the cessation 
of action. At first, feeble and somewhat dif- 
ficult ;—then powerful and efficient ;—then 
again painful and difficult exertion ;—and, 
lastly, partial suspension of the powers of 
voluntary motion. 

These facts will be made the basis of some 
important reasonings, and not the explana- 
tion of their cause, however plausible that 
explanation may appear, or how strongly so- 
ever it might be supported by arguments. 

These stages, as experience shews, run 
their course more or less rapidly in different 
constitutions. Thus in youth or childhood, 
m persons of soft and flaccid fibre, and of 
irritable habit, the period of greatest activity 
soonest arrives, but that of painful exertion 
most quickly succeeds. In manhood, and in 
persons of firm and dense fibre, the degree 
of mobility may be less, but the power of 
supporting continued exertion is greater. But 
they are also liable to the greatest variation 
in the same constitution at different times. 

The natural strength of a muscle may 
arise from the number of fibres it contains; 


[Richerand’s Physiology, page 318] but the 
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occasional strength depends in great measure 
upon the tone or density of each particular 
fibre ; as a small muscle, if firm, may be 
stronger than a large one. ; 

Obesity, instead of conducing to Avent 
is unfavorable to it, and the very means that 
increase the strength remove corpulency. In- 
dolence and sleep promote the latter; active 
exertion increases the former. Of this we 
have instances in children before they begin 
to walk, and domestic animals which grow 
fat for want of exercise. Haslam remarks, 
that maniacs, who from loss of the mental fa- 
culties have sunk into a state of apathy, usu- 
ally grow corpulent; and I have been in- 
formed, that criminals under sentence of 
death, if from any cause their execution be 
delayed, usually fatten, if well fed, before 
their death. 

The influence of active exertion in remov- 
ing obesity, but at the same time in augment- 
ing the firmness of the muscles, is familiar to 
every one; as seen in the arm of the black- 
smith, and in various instances in the lower 
animals. Thus horses diminish in bulk, but 
increase in strength and muscularity from 
regular exercise. For which the following 
explanation may be offered : 

Many circumstances concur to shew, that 
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the process of absorption goes on most rap- 
idly during exertion; and that of deposition 
during rest. Now it is natural to suppose, 
that those particles will be soonest absorbed 
which are retained by the weakest affinity; 
and thus exertion will tend to remove obe- 
sity, but to increase the density of a muscle. 

But exertion indirectly tends to augment 
the growth of the muscle in the following 
manner: Increased action in the minute 
vessels attending exertion, will be succeeded 
as we shall hereafter find, by a more perfect 
relaxation and more full circulatton through 
these vessels during the subsequent period of 
rest ; and thus will the materials for assimila- 
tion be more abundantly supplied, when 
action no longer interrupts the process of de- 
position. 

The powers of action are also liable to be 
affected by all causes that alter the energy of 
the brain or nervous system without any pri- 


- mary change in the moving fibre. This is il- 


lustrated in the influence of the passions, 
when fear unnerves the strongest arm, and 
rage supplies the weakest with unusual 
energy. The consideration of these causes 
must be reserved for another part of this 
inquiry. 
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VARIOUS MODIFICATIONS 
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Sensation € Motion. 


SECT. 1 


VARIETIES OF SENSATION. 


SENSIBILITY modified by Structure. Sensations peculiar to, 
different Organs ; as the Eye, the Nose, the Ear, the Tongue, 
&e. Their Physical and final Cause. Modes of Feeling 
possessed by other Organs. —— Hunger peculiar to the Stomach. 
Thirst to the Fauces. Griping to the Intestines. 
Itching to the Cuticle—— Heat and Cold to the Cutis Vera: 
Lassitude to the Muscles, Contorsion to the Ligaments 
and Tendons. Aching to the Bone. Aptitude of these 
Sensations for the Purposes they answer. 


EVERY part of the body that differs from 
another in structure has also a different modi- 
fication of feeling and action: from whence it 
results, that the same cause applied to both 
may produce in each very different effects. 
Fluids that are grateful to the tongue, give 
pain when received into the nostrils ; what 
excites itching on the skin, causes intolerable 
smarting when the. cuticle is abraded. | 
Several writers have slightly touched 
upon, or vaguely hinted at, the different 
modes of feeling possessed by particular 
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parts of the body, but none that I am ac- 
quainted with have fully investigated this 
circumstance, little progress having hitherto 
been made in an inquiry, the importance of 
which must sufficiently appear in its enlarging 
our views of the animal economy, and facili- 
tating the means of ascertaining the precise 
‘seat of internal diseases. Some indulgence, 
therefore, is due to the novelty and difficulty 
of the subject ; and the following remarks 
should be received rather as matter of opi- 
nion in some instances than as definite con- 
clusions. 

Of the organs of sense, strictly so called, 
there is little occasion to speak, their mode 
of feeling being familiar to every one, and 
their structure explaining in great measure 
why each has a mode of sensation peculiar to 
itself, Thus light alone can be perceived by 
the eye, odours by the nose, taste by the 
mouth, sound by the ear; because the struc- 
ture or mechanism of each of these organs 
excludes the agency of other causes, while it 
transmits and modifies the one received. 

Now if we find peculiarity of form and 
structure accompanied also in internal parts 
with peculiarity of feeling, we may venture 
from analogy to presume that the same con- 
nexion still prevails between sensibility and 
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structure, although the nature of this con- 
“nexion may be sometimes less obvious to our 
‘conception. And this we may infer to be the 


physical cause of the different modes of feel- 


ing, which we accordingly observe between 
‘bone, tendon, vessel, muscle, and membrane. 


The final cause why this variety of feeling 
belongs to internal parts appears equally 


‘manifest with that of the external organs of 
‘sense, both contributing to the performance 


of functions essential to the well-being of the 
animal, differing only in the objects to which 
each has relation. By the one we are made 


acquainted with the sensible qualities of ex- 


ternal objects; by the other we are made to 


perceive the internal changes of the body, 


and receive timely notice when they induce 
such derangement of function as may be pre- 
judicial to the animal economy. 

The sensations of hunger and thirst are 
confined to the stomach and mouth, and give 


us notice of the changes these organs undergo, 


prompting us to seek instinctively the means 
of relief. 


The sensation termed griping is no where 
excited but in the intestines, though the term 
‘may be sometimes metaphorically used to 
express other sensations which bear an affi- 
nity to it. 
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The sensation we call itching 1s never ex- 

perienced on any parts but the skin or mucous 
membrane ; it is therefore confined to parts 
exposed to the air, occurring, as suggested to 
me by a friend, only where this membrane 
is covered with cuticle. Cuticular eruptions 
produce this sensation, but not such as are 
more deeply seated. The healing or skinning 
of an ulcer is accordingly denoted by the re- 
turn of this sensation. It occurs also in the 
eye, the nose, and the fauces, and produces 
a flow of tears, sneezing, or coughing, by 
which the irritating cause 1s removed. 

The sense of heat and cold, as Dr. Currie 
remarks in his Medical Reports, is almost.con- 
fined to the surface, or very vaguely felt in 
internal parts; the term burning pain being 
used metaphorically for want of a more pre- 
cise one to express this feeling. The frequent 
conjunction of an additional epithet, as a 
burning gnawing pain, confirms the idea of 
its being an approximation only. The near 
resemblance between the sense of heat and 
smarting, which arises when increased afilux 
of red blood to the minute vessels of the 
cutis or the mucous membrane takes place, 
leads to a conjecture that these are the proper 
seat of the sensation. Accordingly we find 
irritation of these organs attended by it, as in 
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erythema and erysipelas, while in small pox 


-and eruptions more deeply seated, this sen- 


sation does not occur, except when produced 
by the general fever which affects all parts. 
We may perceive also the cause of a similar 
feeling when the mucous membrane is affected 
in heartburn and erythematic inflammation 
of the stomach. 

The sense of lassitude or weariness seems, 
as I think Bichat remarks, to be felt only in 
the muscles, other causes as well as fatigue 
giving rise to it. Thus the pain of rheuma- 
tism closely resembles it, and in fever it is 
very distressingly felt. 

The sense of contorsion, or that acute 
pain which attends injury of the joints, as a 
sprained ankle, is not, so faras I am aware, 
perceived any where but in the ligaments 
and tendons. Bichat, in endeavouring to 
ascertain by experiment whether the liga- 
ments had any sensibility, carefully sepa- 
rated the surrounding parts from the leg of a 
dog, and then irritated the ligaments in vari- 
ous ways. The dog evinced no sign of pain 
when they were cut, burnt or squeezed, but 
strikingly evinced his suffering when they 
were twisted. Bichat therefore inferred, that 
they could feel pain from no other cause; 
but this inference seems unwarranted, as they 
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feel pain from inflammation also. From the 
resemblance of this pain however to that of 
contorsion, as when excited in gout, this 
seems to be the mode of feeling ainane to 
these organs. 

The sense of aching I conceive to be con- 
fined to parts contained in or surrounded by 
bone, or to be that modification of feeling pro- 
duced by bone, probably arising from the 
undue pressure to which the nerves (these 
being still the ultimate organs of feeling) are 
necessarily exposed when increased determi- 
nation of blood to those parts takes place. 
Thus the tooth-ache arises from whatever de- 
termines blood to the tooth; head-ache is 
produced by undue determination to the 
head; what is termed rheumatism of the 
face may result from the undue pressure of 
the facial bones upon the nerves and vessels, 
ina state of chronic inflammation; ear-ache 
in the same way may proceed from the 
bones of the internal organ of hearing ; nodes | 
on the skin and on the forehead also produce 
the same intolerable sensation. 

That each part should have a mode of 
feeling peculiar to itself, seems expedient to 
enable us to judge with tolerable accuracy 
of the seat of derangement, and there ap- 
pears to be a remarkable aptitude between 
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the sensation and the organ it is meant to’ 
protect. Thus aching is excited by undue 
pressure, the cause from which bone is most 
liable to suffer ; distorsion is most likely to in- 
jure the joints, and is peculiar to ligaments 
which serve to prevent it. Fatigue or over- 
action may be injurious to the muscies ; hence 
the sense of lassitude is confined to them. 
Internal parts are seldom exposed to vicissi- 
tude of temperature; the surface is therefore 
most sensible of this impression. ltching, if 
perceptible in internal organs, where the 
hands could afford no relief, would be a 
source of constant misery, and is felt there-— 
fore only on the cuticle. 

Iam sensible that these observations are 
very far from exhausting the subject, and 
shall rejoice to find the attention of others 
directed to it, few points of physiology open- 
ing a finer field for experiment and inquiry. 

Before we proceed to examine the va- 
rieties of motion, it is necessary to notice an 
important corollary that seems to arise out of 
the preceding views. 

As the sensibility of each nerve is modi- 
hed by the peculiar structure of the part on 
which it terminates, it necessarily follows 
that the organized sentient extremity must be 
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most susceptible of those impressions which 
it is peculiarly calculated to receive. | 

It has accordingly been admitted in some 
measure as an axiom in physiology, that the 
extremity is the most sensible part of a nerve; 
a law which would appear, from the fore- 
going statement, to be admissible only under 
certain limitations. 

In illustration of the truth of this prin- 
ciple, when properly restricted, we may 
adduce the peculiar sensibility of the mouth 
of every vessel, and the termination of every 
duct that opens upon the internal surface of 
the body ; the substances which are most cal- 
culated to make an impression upon these or 
any particular organs, and the kind of change 
they may induce, being points which can 
only be ascertained by actual experiment. 
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SECT. II. 


VARIETIES OF MOTION. 


A DEGREE of Power allotted to each moving Organ, propor- 
Their Mobility or Range of Action 
This Law 
illustrated in the voluntary Muscles——The same Peculiarities 


tionate to its Function. 


inversely as their Tone or permanency of Action. 


characterize them in Health and Disease; exemplified in Chorea 
and Tetanus. 
The same Law prevails also in involuntary Organs ; illustrated 


Influence of Habit in modifying this Law.— 


by Examples. The probable Degree of Action peculiar to 


secreting Vessels. Peculiarities of the Mouths of Vessels ; 


their Contraction alternating with that of the Vessels themselves. 
Probable Cause of this. The Law respecting Mobility and 
permanency of Action extends also in some Degree to the Organ 
of Mind. 


‘THE varieties of motion are no less re- 
markable than those of sensation; but I am 
not aware that the points to which I am 
desirous of directing the attention of the 
rcader have ever been separately considered, 
or distinctly treated of by anatomical writers, 
although their importance in pathological 


reasoning is too obvious to be denied. 
M 
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Every organ requires for the healthy per- 
formace of its function a certain degree of 
mobility or range of action on the one hand, 
and a power of continued exertion, or per- 
manency of contraction on the other; and 
these will be found on a careful examination 
to be almost in an inverse ratio to each other, 
the degree of force and permanency decreas- 
ing as the mobility and range of action in- 
crease. | 

The importance of attention to these 
peculiarities, rests upon its enlarging our 
views of the nature of the moving powers, 
upon this knowledge being essential to the 
explanation of the phenomena attending 
every vital function, and upon the fact, here- 
after to be illustrated, that the same peculiart- 
ties which characterize different moving fibres 
in health continue also to predominate under 
the influence of disease. 

The range of action and the power of 
continued exertion peculiar to different organs 
are considerably various, both in those 
which are subservient to the will, and also in 
those which are exempt from its controul. 
{ shall begin with the examination of the for- 
‘mer, because they are more obvious and 
familiar, and because their excessive exertion 
Ys immediately announced by the mental 
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perception of pain or fatigue; whereas we 
only judge of it in others by the derangement 
it induces. 

Beginning with the voluntary muscles,— 
those at the back of the neck support the 
head, or prevent its falling forward during 
the whole day; and those of the back and 
abdomen keep the body in equipoise for 
twelve or eighteen hours together, without 
growing weary; and yet whoever continues 
to move his head or his body in an unusual 
manner for any length of time, will soon find 
that these parts are susceptible of fatigue 
from an excessive or unusual exertion. 

The muscles of the lower extremities are 
more capable of diversity and promptitude 
of action than those of the neck and back, 
but sooner experience fatigue; and the mo- 
bility of the upper extremities is still more 
conspicuous than that of the lower, while 
their power of supporting permanent action 
continues to descend in the scale; a fact 
of which any one may satisfy himself, by 
attempting to keep his arm extended for a 
few minutes. 

The fingers have still more mobility, and 
less permanency, as appears from the variety 
of motions rapidly performed by a skilful 
musician, or a quick writer; while the same 
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person may be unable to keep his hand firmly 
closed for a few minutes without fatigue. 
The muscles of the organs of voice are emi- 
nently conspicuous: for mobility, but less so 
for tone and permanency, as they continually 
obtain relief by change of action, but be- 
come tired if the same action be long con- 


tinued. Thus we soon experience fatigue 


from continuing to press the tongue with 
moderate force against the palate. 

The fact that the same peculiarities which 
characterize different moving fibres in health 
are retained to a certain extent under the in- 
fluence of disease, and perhaps render some 
more susceptible than others of particular 
affections, is illustrated in the examples of 
chorea and tetanus. 

Chorea, which consists in irregular and 
frequent contractions, soonest affects those 
organs most conspicuous for mobility, as the 
muscles of the organs of speech, (stammering 
being of the same nature as chorea); those of 
the face and the fore part of the neck causing 
irregular motions of the head, or twitching 
of the face; the hands and fore-arm com- 
monly, and sometimes, though less frequently, 
the lower extremities are also affected. 

Tetanus, which consists of what are termed 
tonic spasms, or more permanent contractions, 
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is more liable to affect the muscles that are 
conspicuous for strength and duration, rather 
than rapidity and diversity of action. Those 
first affected are generally the muscles sup- 
porting the lower jaw, producing locked jaw, 
which of all voluntary muscles are perhaps 


most remarkable for force and continuity of 


contraction, as they never entirely relax till 


the brain deserts its office, when the falling of | 


the jaw announces approaching dissolution. 
The next most liable to participate in this af- 
fection are those of the neck, then those of 
the back and abdomen, drawing the body 
backwards, or bending it forwards, technically 
termed opisthotonos and emprosthotonos. 
The muscles of the shoulders also participate, 
the flexors of the fore-arm, the calves of the 
legs, and the ball of the thumb; all parts 
more remarkable for their force and conti- 
nuity, than for their rapidity and frequency 
of contraction. 

The cause of these peculiarities in dif- 
ferent moving fibres may be partly derived 
from original difference of structure, and 
partly from the influence of habit, “a second 
nature,” as it is emphatically stiled. The 


power of habit over voluntary muscles is too. 


well known to require illustration; its in- 
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fluence over those of involuntary motion, 
though less familiar, is not less remarkable. 

The experiments of Spallanzani strikingly 
illustrate its effects on the organs of digestion. 
He taught eagles to live on vegetable, and 
sheep on animal food, which they at length 
accomplished without any apparent incon- 
venience. 

The force of habit over the organs of res- 
piration is conspicuous in persons trained to 
running, who can support the severest exer- 
tion for any time without feeling oppressed ; 
and in divers, who can suspend their breath 
for some minutes without difficulty. 

What chiefly demands our attention at 
present, however, is not the origin so much 
as the consequence and effect of this pecult- 
arity which characterizes different organs; its 
influence remaining the same, whatever be 
its cause; and this influence extends to, and — 
is connected with the due performance of 
every function, in all of which we shall find 
the same principle to prevail that the power 
of continued action diminishes as the range 
and variety increase. | 

As we proceed in the inquiry into the 
powers of different moving fibres to parts that 
are not under the controul of will, we no 
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longer find the approach of over-exertion 
announced by a sense of fatigue, which would 
here be a source of misery only, as the wiil 
has no power of suspending those actions 
which gave rise to it. The physical cause of 
this want of consciousness in the mind of the 
changes induced in organs of involuntary 
motion, may be sought for in the distribution 
and immediate origin of their nerves; these 
organs being less amply supplied with ce- 
rebral nerves, which are with apparent 
reason supposed to be most calculated to excite 
mental perception, and to obey the dictates 
of the will; but deriving their power of feel- 
ing and moving from the gangliac system, 
which seems to admit only, from ordinary 
impressions, of what I have ventured to term 
corporeal perception. 

Though the sense of fatigue be wanting, 
we have abundant proof of the same changes 
arising from over-action in involuntary as well 
as in voluntary organs, from the derangement 
of function produced. 

The range of action peculiar to the vas- 
cular system is limited to the alternate en- 
largement and diminution of the capacity of 
vessels; but considerable diversity prevails 
here also in point of force, permanency, and 
extent of contraction. 
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Of all vascular organs, the stomach admits 


perhaps of the greatest range of dilatation 
and contraction, as it usually undergoes a 
more or less perfect repletion and depletion 
twice or thrice in the day; and the degree of 
contraction that is exerted by the organ must 


vary according to the state of depletion; — 


when its distension is greatest, the extent of 
contraction required to expel a portion of its 
contents will be least; and as its depletion 
advances, the efforts of contraction must keep 
pace with the increasing depletion, or the 
contents will cease to be expelled. Habit 
seems, however, capable of increasing or 
diminishing the extent of its exertions ; thus 
eating frequently before we are hungry tends 
to impair the tone and energy of the sto- 
mach; whereas eating after moderate fasting, 
at regular'stated periods, improves the powers 
of digestion. 

The intestines seem to possess a less exten- 
sive range of action, but more permanency 
than the stomach, their repletion and deple- 
tion being more gradually and uniformly ac- 
complished, as the ingesta received into the 
stomach are only transmitted by degrees to 
the intestines, and are propelled in the same 
uniform manner to the colon, 

This organ, which is probably at all times 


a 
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in astate of repletion, has still less range of 
action than the other intestines, requiring the 
assistance of the abdominal muscles to expel 
its contents ; but it appears to possess a more 
considerable share of permanent contraction, 
opposing an uniform and constant resistance 
to the force distending it. 

The rectum, at least its lower extremity, 
seems rather to be in a state of constant deple- 
tion and contraction, passively yielding to the 
distension arising from the fecal matter de- 
scending from the colon, if gradually pro- 
duced, but resisting distension if sudden or 
excessive; cither assisting in the evacua- 
tion of the intestines in the healthy state, 
or producing obstinate constipation in case 
of immoderate accumulation of feces. 

Thus there appears to be a regular grada- 
tion from the stomach to the rectum, the mo- 
bility and range of action diminishing as we 
descend in the scale, while the permanency of 
contraction increases, We shall find also the 
same gradation in the sanguiferous system, 
from the heart and arteries descending down 
to the capillaries and sphincters or pores. 

The heart, like the stomach, undergoes a 
state of alternate repletion and depletion, 
but is more limited in its range of action 
and more constant in its exertions than that 
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organ, being continually distended by the 
blood sent forward by the contraction of the 
arteries, which it as uniformly propels again 
to these vessels. 

The arteries, which are never emptied, 
have consequently a more limited range of 
action than the heart, and contract more uni- 
formly and graduallyso as to equalize the flow 
of the blood. 

The veins, which perform a more pas- 
sive function than the arteries, transmitting 
their contents, but contributing little to their 
propulsion, afford a more regular and uniform 
resistance to the distending blood within 
them, and have therefore more permanency 
with less mobility of action than the arteries. 

The capillaries have still less range of ac- 
tion than the veins, and more permanency of 
contraction, or tonicité, as Bichat terms it, 
the calibre of the secreting vessel (according to 
Haller’s idea of secretion, and the very sim- 
ple and satisfactory view of this function given 
in Murray’s System of Chemistry,) admitting 
only those particles, the diameter of which 
is less than that of the vessel itself, so that 
their dilatation and contraction must be very 
limited, as some never admit red blood, and 
others only the thinner parts of the white 
serum. Any change in the condition of the 
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vessels must necessarily produce change of 
function according to Murray's view, which 
I shall briefly state. 

As all the materials of the secreted fluids 
are derived from the blood, separation of these 
and recombination constitute the function of 
secretion, which is conceived to take place in 
the following manner : 

The small vessels becoming gradually 
more and more minute, separate the compo- 


nent parts of the blood propelled into them > 


by the larger, and the balance of affinities 
being thus destroyed, fresh combinations are 
produced by certain parts being brought to- 
gether according to the distribution of vessels 
in each particular gland, and the remainder 
of the materials are carried back into the 
common mass of the blood. 

This short and imperfect sketch is sufficient 
to shew how change of secretion must follow 
from any alteration in the degree of contrac- 
tion in the secreting vessels. If their ca- 
pacity be diminished, the smaller particles 
alone will be admitted, and the secretion may 
be rendered thinner and more sparing ; thus 
we have pale limpid urine in the cold fit of 
ague. If their capacity be increased, the larger 
particles, which should be separated, will be 
mixed with the secreted fluid, and its quantity 
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may be thus augmented, while its quality is 
vitiated; thus we have high-coloured urine 
in the hot fit of fever, and increased but viti- 
ated secretion from the mucous membranes 
in chronic catarrh, ophthalmia and other in- 
flammations. Every inflammation of a secret- 
ing organ is not, however, attended with 
increased secretion, for reasons hereafter to 
be explained. 

The last class of moving fibres to be noticed 
is one whose existence has never been dis- : 
puted, though its attributes, as far as I know, 
have not yet been investigated ; on this point, 
therefore, it is necessary to enlarge a little. 

The organs to which I allude are the 
pores or mouths of vessels terminating on the 
external or internal surface of the body; their 
office consisting in the due retention or trans- 
mission of the fluids contained. They appear 
to be in every respect analogous in function 
and attributes to the sphincters of other in- 
voluntary organs, asthe stomach, the rectum, 
and the bladder. They are excited to con- 
traction by the same cause, namely, internal 
pressure or distension, which they resist with 
a force corresponding to the distending power. 
When this power is sudden and violent, they 
become obstinately constricted, analogous to 
the effect produced in the pylorus by over- 
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distension of the stomach, in the sphincter 
of the rectum by immoderate accumulation of 
feces, and in the neck of the bladder by ex- 
cessive distension with urine; and accordingly 
we have a hot and dry surface from constric- 
tion of the pores when the vessels are over- 
distended in the hot fit of fever, or in local 
inflammation. 

Like the sphincters of these organs, they 
appear also to become relaxed from similar 
causes. We find the pylorus relaxes from 
emetics which excite increased contractions 
in the stomach, and bile is thus ejected 
through this organ in vomiting. Purgatives 
which increase the contractions of the circu- 
lar fibres of theAntestines, often so much relax 
the sphincter of the rectum, as to cause invo- 
luntary evacuations. Diuretics which proba- 
bly irritate the vessels of the kidney, and per- 
haps also the bladder itself, cause the ducts of 
the one and the sphincter of the other to relax, 
and hence excite micturation. In like man- 
ner, it is probable that sudorifics act by exciting 
increased contraction in the exhalents, thence 
relaxing the pores and promoting perspira- 
tion. Hamorrhage which causes the blood- 
vessels to collapse, also relaxes the pores, and 


causes a cold sweat, the usual precursor of 


syncope. 
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As distension appears to be the natural 
stimulus to these, as well as other involun- 
tary organs, we may conceive the following to 
be the reason of this curious fact, that the 
mouths become relaxed from every cause that 
tends to constrict the organs that lead to them; 
and,on the contrary, become firmly constricted 
from causes that relax and over-distend the 
vessels. 

Whatever distends the vessels increases 
the column of fluid transmitted to their 
mouths, and thus augmenting the pressure to 
which they are exposed, excites them to in- 
creased resistance; but whatever contracts the 
area of the vessels lessens the column of fluid 
that passes to their extremity, diminishes the 
distension to which they are exposed, and 
consequently removes in part the cause that 
excites them to resistance. Were it necessary 
to carry the analogy further, it might be ob- 
served that they are alike affected by passions 
of the mind; thus fear, which sometimes re- 
laxes the sphincters and causes involuntary 
evacuations, acts also on the pores, and is 
attended with a cold sweat. All causes that 
constrict the vessels, it may be remarked, do 
not cause transpiration, as the constriction of 
the vessels may be such as to prevent the fluids 
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from arriving at their extremity, hence we have 
no transpiration in the cold fit of ague. 

Now as the function of these organs con- 
sists in retaining the fluids, or suffering their 
transmission in suitable quantity, a power 
of permanent contraction appears essential 
to them, and we accordingly find in fever 
and inflammation, that they remain constricted 
for days and weeks together, and are perhaps, 
of all organs, endowed with the greatest 
power of permanent contraction, while their 
range of action is proportionally limited. 

We see then that each class of moving 
fibres has a range of action peculiar to itself, 
and consistent with the function it has to per- 
form. All are, however, liable to be excited 
to over-action, and that effect is uniformly fol- 
lowed by a state of relaxation and debility, 
which is perhaps one of the most universal 
and important principles in pathology. The 
nature and influence of some of the causes 
which tend to increase or diminish the action 
of different organs, will be considered in the 
succeeding chapters. 

One circumstance, however, deserves to 
be noticed before I conclude this section, 
which must certainly give additional weight 
and interest to the law I have endeavoured to 
deduce,—that mobility and perpetuity of ac- 
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tion are generally in an inverse ratio to each 
other, which is, that this principle is not con- 
fined to the muscular system, but extends like- 
wise to the brain or organ of mind, which is 
governed by laws obviously analogous to 


those of motion. Thus daily experience _ 


evinces, that versatility of mind and liveli- 
ness of fancy are rarely combined with great 
powers of abstraction and strength of reason- 
ing; and few are ignorant how. much habits 
of deep research and profound thinking are 
unfavourable to brilliancy of imagination and 
fertility of invention. Females who have 
generally more mobility of fibre, have also, 
in a more eminent degree, the corresponding 
attributes of mind, namely, quickness of ap- 
prehension, vivacity of imagination, warmth 
of feeling and mobility of temper. Men, on 
the other hand, who have more tone and 
vigour of fibre, are more remarkable for 
strength of judgment, power of application, 
firmness and equanimity of mind. 

Without going so far as to assert that these 
are incompatible with each other, we may 
safely admit, that the one or the other ap- 
pears naturally to predominate; and al- 
though both may admit of improvement to 


a certain extent, yet as the one cannot be . 


cultivated in a great degree without partially 
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neglecting the other, to arrive at excellence in 
both, if attainable, requires a degree of vigour 
of mind and energy of character with which 
very few are endowed. 

I proceed next to inquire more particu- 
larly into the connexion between sensation and 
motion, and the reason of the phenomena at- 
tending corporeal and mental impressions. 
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CHAP. IIL. 


THE GONNEXION 


BETWEEN 


Sensation ¢€ Motion. | 


Se 


SECT, I. 


INFLUENCE OF PHYSICAL IMPRESSIONS. 


IMPRESSIONS distinguished into Physical and Moral—The 
Reality of Inconscious Feeling, how proved, 
‘the Laws of Physical Impressions. 


Inquiry into 
Pain, internal to Or- 
gans, increases their Contraction ; external, causes their Relaxa- 
tion.—Probable Cause of this.— Inordinate Contraction 
followed by Relaxation. 
direct Relaxation. 
Cause inquired into, 


Pleasurable Impressions cause 
Organic Sympathy. Its Nature and 
Similarity of Structure, Feeling, and 
Action, the chief Causes of rapid Participation in Change of 
Function._—-The Influence of Continuity of Connexion con- ° 
sidered. How Participation of Organs, that want these 
Circumstances, is produced. Important Law, deduced from 
Experiment, that Change of Action in Voluntary Organs is 
communicated through the Medium of the Nerves of Voluntary 
Motion; but Change of Circulation through the Medium of 
Vessels alone.——-Why the Heart and Brain first participate in 
altered Circulation ——All Sympathy ultimately referable to 
Nerves; but the Structure of the Parts on which they expand, 


and not the Connexion of larger Branches, regulates the 
Phenomena. 


Pr HE ‘animal frame, considered under its 
two-fold relation to the external world, and 
to its own internal economy, is subject to the 
action of two classes of impressions ; one of 
which may be said to act upon the mind, and. 
the other upon the body. 
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Under the influence of these external im- 
pressions, the internal and habitual feelings 
of the organs seem liable to be obscured by 
a stronger impression from without, as two 
impressions cannot be equally felt at the same 
time in the same part. But as every vital 
motion results from a feeling excited, change 
of feeling, as might naturally be expected, 
induces change of action. 

The influence of external impressions will 
be considered, in relation to the organs affected, 
(namely, the brain or the nervous system, ) 
under the separate heads of moral and phy- 
sical impressions. 

To the class of moral feelings belongs every 
mental perception that produces an associa- 
tion of ideas; a faculty which 1s, to a certain 
extent, under the dominion of the will, but 
often ceases to be, if excited by an impression 
too sudden and too powerful. Hence the 
passions, which are the most powerful of 
moral feelings, often gain the ascendancy over 
reason. 

To corporeal feelings belong all those 
which arise from impressions acting physi- 
cally upon the body ; exciting action in the in- 

voluntary organs, and not necessarily attended 
with mental perception ; the nature and in- 
fluence of which I propose first to investigate. 
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‘It is true that in this inquiry, as mental 
perception does not always attend the impres- 
sions, their existence is sometimes only an in- 
ference, and in reasoning upon their effects 
analogy is often our only guide. But when 
we find painful impressions uniformly produc- 
tive of an effort of resistance, and when lesion 
of the organ proves a cause to have been ap- 
plied capable of exciting pain, could the 
mind perceive it, we seem almost warranted 
in concluding, that the effort of resistance 
which immediately followed its application, 
was the effect of the feeling produced in the 
part, although the mind received no cogni- 
zance of the impression. These efforts are 
not, however, to be regarded, as Stahl and his 


followers contended, as the acts of an intelli- 


gent principle residing within us, controuling 
all the functions, averting present, and antici- 
pating future evils; but as the result of gene- 
ral properties with which the Creator has 
endowed living matter; in consequence of 
which it yields to what is grateful, and resists 
what is painful. Sometimes these efforts of 
resistance are themselves productive of more 
injury to the animal economy, than the causes 
which give rise to them; and the art of 
physic is as often directed to the means of 
moderating the one, as of removing the other. 
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In a complicated piece of mechanism like the 
animal frame, of which every part is ad- 
justed and balanced with the nicest accuracy, 
no material change in the function of one class 
of organs can be induced without some gene- 
ral derangement of the rest; and most of the 
diseases incidental to man proceed from local 
disturbances, too trivial perhaps in the first 
instance to attract attention, or too transi- 
ent to become objects of medical treatment. 

From the diversity of structure and func- 
tion of different organs, various consequences 
result from painful impressions, according to 
the part to which they are applied. — 

In the organs subject to the mind, reason 
assists in determining the mode of resistance, 
but involuntary organs are governed by laws 
more simple and general; and although the 
mind has often a limited influence over them, 
and sometimes assists their efforts by calling 
in the co-operation of parts more under her 
controul, as in the natural evacuations; yet 
by a careful examination of the phenomena, 
when divested of this combined agency, we 
may trace the effects of painful impressions on 
involuntary organs up to a few general prin- 
ciples. | 
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In vascular organs the effects of painful irri- 
tation seem reducible to these two laws,— 
that, irritation when internal excites increased 
contraction, and when external suspends or 
diminishes it. 

After illustrating this curious fact by ex- 
amples, we may attempt to account for these 
opposite effects resulting from causes appa- 
rently similar.—The following instances may 
serve to illustrate the effects of internal irri- 
tation : 

Inthe stomach, vomiting is the usual con- 
sequence of any displeasing impression on the 
imternal surface of that organ, and consists in 
increased efforts of contraction in the circular 
fibres surrounding it, assisted by the co-oper- 
ation of other parts more immediately under 
the controul of the will, as the diaphragm 
and abdominal muscles, symphathetically 
brought into action, and made to contribute 
to the expulsion of the offending cause. In 
the intestines, unusual irritation is produc- 
tive of diarrhea, which chiefly arises from 
increased efforts of contraction in the fibres 
surrounding this canal. In the arterial 
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system, undue irritation is also productive 
of increased action, and quickened circulation 
is the consequence ; a fact which is generally 
admitted, and indeed cannot be doubted, 
although many instances of quickened circu- 
lation are perhaps erroneously ascribed to. 
internal irritation. In the capillary system, 
which possesses, as I have attempted to prove, 
a more limited range of action, any alteration 
in the degree of contraction is productive of 
a corresponding change in the functions of 
secretion and excretion, animal heat and sen- 
sibility; and (as I hope satisfactorily to prove 
hereafter) the presence of an irritating cause, 
inducing inordinate contraction in these mi- 
nute vessels, is the immediate cause of those 
symptoms which constitute the cold fit of 
fever. Inthe sphincters and pores, immo- 
derate distension, the species of irritation of 
which they appear to be most susceptible, 
induces (as stated in the last chapter) a 
powerful and obstinate constriction; and 
other causes of internal irritation can hardly 
arrive at these organs, from the previous con-_ 
striction of the vessels. themselves. 
Increased contraction appears then to be 
the general effect produced by irritation, in- 
ternal to vascular organs: that which is ex- 
ternal, on the contrary, seems to suspend. or 
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diminish their contractions, as appears from 
the following circumstances : 

Blisters, applied to the stomach, fre- 
quently assist in allaying vomiting ;—the 
same means often give evident relief in cholic, 
or spasmodic contractions of the bowels, when 
applied to the abdomen. If unusual irritation 
be applied in any way to the surface of the 
body, mechanically as by rubbing or scratch- 
ing, or physically as by rubefacients or blisters, 
the immediate consequence is an increased de- 
termination of blood to the part. Now this 
congestion can only arise from one of two 
causes, namely, increased impulse in the 
blood, or diminished resistance in the vessels. 
But increased impulse in the blood cannot in- 
duce local congestion without a local cause ; 
and if vessels be over-distended, their resis- 
tance must be less than the cause distending 
them. The resistance of the small vessels being 
rendered relatively weaker, must then be the 
ultimate cause of congestion; but the foliow- 
ing consideration renders it probable that 
their relaxation is the primary cause of their 
over-distension, resulting from the general 
principle already stated—that two impressions 
cannot be felt and corresponded to at the 
same time in the same part. 
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The vessels contract when distended by 


BS _the blood, in consequence of their feeling 


distension ; but experience shews, in sensible 
organs, that two impressions cannot be felt at 
the same time in the same part; and we have 
more than analogy to support us in the infe- 
rence, that the same law prevails in parts less 
capable of exciting the mental perception of 
pain; thus in the stomach, an impression 
that excites nausea is effaced by another more 
powerful and less disagreeable; and in the 
intestines, the irritation exciting diarrhza. is 
often effaced or suspended by the exhibi- 
tion of a stronger stimulus. On the same 
principle, then, the usual impression of the 
blood may be effaced by the unusual. and 
more powerful impression of external irrita- 
tion, and consequently the contractions which 
depend upon the internal impression will be 
diminished or suspended also. But the con- 
traction of the vessels being locally dimin. 
ished, while the general impulse of the blood 
remains unimpaired, a congestion in the part 
will naturally follow; an effect which derives 
no explanation from the phrase increased 
action of vessels. General fever from local 
irritation no doubt aggravates the local in- 
ilammation: but this succeeding to, and not 
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preceding it, must be the consequence, and 
not the cause, | > 

That the congestion produced by rube- 
facients arises from the external irritation 
they excite, and not from physical changes 
produced on the vessels of the part, appears 
from the influence of a blister being cir- 
cumscribed to the spot where it is applied, 
but penetrating through parts of various 


structure, in a direction centrical to that spot. 


Thus I have been informed by a respectable 


surgeon, that he found, on opening the cra- 


nium of a patient who had died after a blister 


had been recently applied, an inflamed mark, 


exactly corresponding in shape and size to the 
external mark of the blister, which penetrated 
the scalp, the cranium, and was distinctly 
visible on the dura mater; an effect. which 
could not result from the physical influence 
of the blister penetrating through parts of dif- 
ferent structure, and protected by intervening 
bone, but may be easily conceived to arise 
from the external feeling effacing that which 
is internal, and thereby suspending the action 
of vessels, its influence extending, as might 
naturally be expected, in a direction centri- 


cal or perpendicular to the place of its appli- 


cation. | | | 
There is reason to suppose then, that 
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the general law of two impressions not being 
equally perceived at the same time in the 
same part, causes opposite effects to result 
from external and internal irritation of the 
vascular system. 

We now come to an universal law in the 
animal economy—that over-action cannot be 
long kept up in any organ without producing 
subsequent relaxation; the secondary are, 
therefore, the reverse of the primary effects of 
internal irritation, namely, instead of in- 
creased contraction, relaxation of the organ; 
as illustrated by the following instances: 

An emetic leaves the tone of the stomach 
somewhat impaired, and weakens, for a time, 
the powers of digestion. The exhibition of 
an active purgative impairs that of the intes- 
tines, and a degree of constipation usually 
prevails for a short time after its operation.— 
Increased action inthe arteries, whether caused 
by active exertion or stimulant liquors, subse- 
quently induces retarded circulation and dis- 
poses to sleep. Constriction in the capillaries, 
which constitutes the cold fit of fever, is uni- 
formly followed by a state of relaxation, which 
will hereafter be shewn to constitute the chief 
cause of the subsequent hot fit. Suppression 
of urine in hysteria, which is often proved 
by the fruitless introduction of the catheter 
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to originate in the kidneys and not in the 
bladder, is generally followed by secretion 
remarkably copious, indicating previous con- 
striction, subsequent relaxation either of the 
papillz or uriniferous tubes. The thin watery 
secretion from the nose, on exposure to cold, 
indicating increased contraction of the se- 
creting vessels of the mucous membrane, with 


_attendant relaxation of the sphincters; (for rea- 


sons given in the preceding chapter,) is often 
followed by a sense of heat and fulness, with 


suppressed secretion, indicating relaxation of 


the same vessels, and constriction of their 
sphincters. Exposure to cold and wet is 
often productive of dropsy of the lower ex- 
tremities in women employed in washing 
linen in cold cellars; and probably arises 
from previous constriction and subsequent 
relaxation of the exhalents of the cellular 
membrane causing increased effusion. The 
cartilages and ligaments of the joints (as 
Morgagni observes in treating of the gout) 
are particularly liable to be affected by cold 
for want of a muscular covering to protect 
them, and probably on this account they are 
most subject to rheumatic affections, consisting 
in inflammation from loss of tone in the ves- 
sels of these parts caused by previous constric- 
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tion, and then sudden relaxation from expo- 


sure to heat; for alternations of heat and_ 


cold are more likely to produce inflamma- 
tions, than cold long continued, but ey 
removed. 

In short we find that inordinate action, by 
whatever cause excited, and'in whatever or- 
gan, produces subsequent relaxation ; and if 
too long continued, predisposes to inflam- 
matory affections, or other symptoms an- 
alogous to them. The subsequent are then 
directly opposite to the peamastip effects of 
internal irritation. 

We come next to the examination of the 
effects of pleasurable impressions on the or- 
gans of motion, and particularly on the vas- 
cular system. 


PLEASURE. 


From pleasurable impressions contrary effects 


to those of pain might naturally be expected ; 
their influence being grateful, no effort of re- 
sistance would be looked: for; nor is contrac: 
tion indicated by the symptoms, but rather an 
opposite state, namely, a gentle relaxtion, as 
the following instances illustrate : 

The grateful impression of food excites no 
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| resistance from the stomach; but that. organ 
| gradually relaxes to receive it, until a degree 
of repletion is induced, which admits of no 
farther addition without becoming painful. 
The pleasing impression in the mouth gently 
relaxes. the secreting vessels and salivary | 
ducts, and thereby augments the flow of saliva | 
in proportion to the quantity of food taken. | 
Gentle friction often assists, by the grateful sen- 
sation it produces, in removing spasms from 
the muscles of voluntary motion. A strong 
sense of pleasure induces a general relaxation 
both of the muscular and vascular system. 
The pleasing sensation produced by the infant 
at the breast gently relaxes the capillary 
vessels, and thus increases the secretion of 
milk, | 
The influence of pleasing impressions in- 
| ternal to the sanguiferous system scarcely 
appears to admit of illustration. As the 
bloed alone comes in contact with it, and as 
any change in that fluid causes symptoms of 
irritation, it appears probable that every 
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other fluid is in a greater or less degree un- 

natural and irritating to the vessels. Accord- 

ingly a slight shivering is often perceptible | 

about the period when the chyle is supposed 

to enter the blood; and the succeeding heat, | | 

indicating subsequent relaxation of the capil- 
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laries, is still more conspicuous in the hectic 
flush that follows. | 

The increased secretion from every organ » 
with which the ingesta come in contact as 
they pass through the different processes of 
assimilation, seems either to arise from the 
novelty of the impression external to the 
ducts and secreting vessels, or to the grateful 
effect it produces. 

As the most important general changes of 
function continually arise from the operation 
of causes which, in respect to the immediate 
seat of their application, may be strictly 
termed local, our attention is now called to 
the examination of phenomena at once the 
most intricate and important to the patho- 
logical inquirer, which result from the par- 
ticipation of distant organs, or of the whole 
system in local change of function. 


ORGANIC SYMPATHY. 


Tue participation of distant organs in local 
impressions is generally expressed by the 
term sympathy, which is, however, used in 
a sense so vague and indefinite, that the sci- 


ence of physiology would perhaps be bene- 
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fitted were the employment of it entirely 
rejected. 

The phenomena referred to mental sym- 
pathy will be subsequently examined : those 
of organic sympathy will be the present sub- 
ject of investigation. 

A few examples will best illustrate the 
nature of the phenomena ascribed to the 
principle of sympathy, and the indefinite 
meaning attached to this term. 

To sympathy are referred, sensations felt 
in one part from impressions made upon ano- 


ther; as the tickling in the throat, and cough, 


proceeding from ulceration in the lungs ; itch- 
ing of the nose from worms in the Intestines ; 
two cases apparently analogous, and fairly 
referable to the same cause, though its nature 
remain unknown. 

To sympathy are also ascribed syncope or 
convulsions, from affection of the brain thro’ 
impressions made upon the stomach, and _al- 
tered action of the heart from the application 
of opium to the internal surface. 

The two last belong to the phenomena of 
altered motion, the former to those of altered 
sensation; the analogy is, therefore, less ob- 
vious, and the cause of each being unknown, 
we are hardly warranted in assuming that it 
must be the same in both. 
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If strictly inquired into, the term sym- 
pathy will be found sometimes to imply an 
‘ultimate fact, without any reference to the 
cause ; and sometimes, used in a more defi- 
nite sense, it is meant to express a supposed 
community of feeling from nervous connexion 
between parts remote from each other, and 
different in structure and function. 

To the former acceptation there seems to 
‘be no farther objection than its tendency to 
damp the ardour of inquiry by the semblance 
of an explanation, which it does not afford. 
To the latter a more weighty objection may 
be urged, as it involves the assumption of a 
very dubious principle. In either sense, there- 
fore, its use appears objectionable; and it is 
perhaps desirable that it were banished en- 
tirely from physiological reasoning. 

The subsequent inquiry is not supposed to 
remove every difliculy attending this subject, 
or to explain all the phenomena referred to 
organic sympathy ; but it may perhaps con- 
tribute something towards rendering our 
ideas a little more definite respecting the 
cause and manner in which general derange- 
ment arises from local impressions, and may 
help to prevent some of the ambiguity at- 
tending the use of the term sympathy. 

In conformity with the plan hitherto. pur- 
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sued, the reader will be made acquainted 
with the inferences deduced before the ar- 
guments are detailed, or the experiments 
related from which they are drawn, that he 
may more readily perceive the connexion 
between them, and more easily detect any 
fallacy in the reasoning. 

These experiments were none of them 
made by the author of this treatise : but 
they are certainly not the less satisfactory on 
that account. As they were made by diffe- 
rent persons, at different times, and with 
different views, and diversified in a variety 
of ways, no reasonable objection can be urged. 
against their accuracy. The most important 
were made upon frogs, as no other animals 
could be procured sufhciently tenacious of 
life to admit of the removal of the brain and 
heart without immediately suspending ani- 
mation; frogs living some hours after the 
brain and heart are destroyed. 

The substance chiefly employed was 
opium; but it is remarked by most of the 
experimenters, that this drug appears to have 
no peculiar influence on frogs different from 
its action on other animals, so that no fair 
objection can be urged on this account; and 
we may safely venture to conclude, that the 
general laws of life are essentially the same 
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in all animals, although modified by circum- 
stances, such as the brain in some, and the 
ganglia in others, contributing more largely 
to the performance of functions immediately 
subservient to the support of life. 

The first inference to be deduced from 
the phenomena of this supposed sympathy 
is— | | 

That the existence of a community of 
feeling exclusively enjoyed between any two 
distant organs of different structure is highly 
questionable, as the tendency of one to par- 
ticipate in the affections of another is con- 
tinually varying from accidental circum- 
stances. Thus exposure of the lower extre- 
mities to cold and wet may produce in one 
person catarrh, in another pleurisy, in a 
third rheumatism, in a fourth gout, ina fifth 
dropsy, in a sixth asthma, in a seventh 
diarrhea, or other effects according to the 
period of life, and peculiarity of constitution ; 
no exclusive sympathy prevailing between 
the organ ultimately affected and the origi- 
nal seat of the impression. 

The communication of sympathetic change 
of function is usually ascribed to nervous con- 
nexion; and as feeling and motion imme- 
diately depend upon nerves, they may no 
doubt be instrumental to its production; but 
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| all parts of the body are connected by nerves, 
| and no reason is thus assigned why one part 
should be more affected than another. 

| Peculiarity of constitution, rendering one 
| organ more delicate than another, may throw 
some light on this point ; and the modifying 
influence of age resolves itself into the same 
principle, which may be collected from the 
doctrines of Cullen, who points out the reason 
why different organs are more susceptible of 
derangement about the period when they ar- 
rive at maturity. Thus the head is: mest 
liable to be affected during infancy, the throat 
in childhood, the lungs about the age of pu- 
berty, the abdominal viscera at a more ad- 
vanced period, and the extremities in the 
decline of life. Dr. Cullen explains the 
cause of this by supposing the successive ar- 
rival of each organ, at a state of maturity, to 
be attended with a change in the condition of 
its vessels, which lessens the determination 
of blood tothat part. Prior to this period he 
conceives the resistance opposed tothe blood 
to be relatively less in that than in other 
parts, until at length the increasing density 
gradually preventing further distenston and 
accretion, offers greater resistance, lessens the 
relative quantity of blcod sent to the part, 
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and finally augments its afflux to parts where 
less resistance is opposed. 

But we certainly have some organs which 
are naturally more liable at all times to ge- 
neral participation from local affections, ac- 
cording to that which is primarily affected: 
and we are indebted to Bichat for enlarging 
our views very considerably, with respect to 
the nature and causes of this participation. 

Of these, the most important are simila- 
rity of structure and community of function : 
thus we have affections of the muscles of lo- 
comotion—of the serous and mucous mem- 
branes—of the glandular system—of the 
bones—of the ligaments and tendons, without 
manifest participation of other organs. 

Inflammation of the pleura may exist toa 
considerable degree without affecting the in- 
tercostal muscles which are in close contact, 
but of different organization. Rheumatic af- 
fections may extend from joint to joint with- 
out affecting intermediate organs of different 
structure. Inflammation of the mucous mem- 
brane may extend along the whole surface of 
the intestines without affecting the serous 
membrane which is almost in close contact 
with it. Glandular swelling may proceed from 
one part to another without participation of 
other organs. Gouty metastasis, dropsical 


PHYSICAL IMPRESSIONS. IO} 


deposition, altered secretions, are all instances 
of changes affecting a particular class of 
organs exclusively or more than others, and 
sufficiently establish the influence of simila- 
rity of structure and community of function, 
in augmenting the tendency of organs to par- 
ticipate in the affections of others of the same 
class. 

Why impressions received should be more 
uniformly felt through parts having similarity 
of structure, if we cannot explain, we may 
partly conceive from the principles deduced 
in a former part of this inquiry; in which it 
was shewn that parts, similar in structure, 
have each an exclusive mode of feeling, the 
structure of the organ modifying the impres- 
sion received. 

Why change of action should be more ra- 
pidly communicated to parts having simila- 
rity of structure and community of function, 
may also be partly conceived from principles 
previously deduced; by which it appears, 
that change of feeling causes change of func- 
tion, the action of all vital organs depending 
upon the feelings excited. 

But there is yet another circumstance 
equally manifest which demands our atten- 
tion, and this is the influence of continuity 
of connexion in communicating changes; the 
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importance of which will appear from ‘pe 
following considerations : | 

The pleura of one side has a connexion 
by the mediastinum with that of the other, 
beyond which its affections do not readily ex- 
tend to other serous membranes disjoined, 
though similar in structure, as to the perito- 
neum. The mucous membrane has a con- 
tinued connexion extending over the whole 


- internal surface, though partially disjoined, 


and its affections are more readily communi- 
cated to the parts immediately connected 
with that inflamed, as from the larynx to the 
the lungs, or from the cesophagus to the sto- 


_ mach, than to parts more contiguous but par- 


tially separated, as from the larynx to the 
cesophagus. Cutaneous eruptions shew still 
more remarkably the influence of con- 
tinuity of connexion, in the rapid progress 
they make over the whole surface of the body. 
Erythematic inflammation and dropsical ef- 
fusion illustrate the same point, and all shew 
the importance of continuity of connexion. 
But we have instances of affections extend- 
ing from one organ to another which appears 
to have neither continuity of connexion, 
similarity of feeling, nor community of func- 
tion; as from the surface to the stomach, from 
the stomach to the brain, and from the brain 
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io the heart ; and to refer these affections to 
nervous connexion in general, is, as before 
stated, affording no explanation. 

This then is a point which remains to be 
ascertained; and from the arguments to be ad- 
duced, and the experiments to be detailed, the 
following inferences appear to be warranted: 
—That change of action in organs of volun- 
tary motion, is communicated through the 
medium of nerves of voluntary motion. That 
change in the circulation of one organ trans- 
ferred or extended to that of another, is 
communicated through the medium of the 
organs of circulation. 

Of course it should appear, that convul- 
sions of voluntary muscles from impressions 
on the stomach, must depend upon changes 
previously induced in the sensorium, which 
reacts uponthe organs of locomotion, through 
the nerves of voluntary motion. The previ- 
ous changes induced in the sensorium itself, we 
shall hereafter find to be changes of circula- 
tion; these therefore should be communicat- 
ed along connecting vessels. When the action 


of the heart is altered by impressions on the 


stomach or surface, this being an involuntary 
organ, its altered action should not depend on 
changes previously induced in the sensorium, 
but upon some other cause; which we shall 
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hereafter find to be an altered condition of the 
vessels, modifying the impulse given to the 
blood going to the heart, and the resistance 
opposed to that coming fromit. 

That the action of the heart is liable to 
be affected by change in the impulse of the 
blood sent to it, and the resistance met with 
by that coming from it, may be inferred from 
the familiar effects of bodily exertion and 
of exposure to heat or cold, in altering the 
circulation, but the extent of this influence 
has never yet been fully developed. 

That the action of the heart may be af- 
fected by impressions on the stomach, inde- 
pendently of the influence of the brain and 
cerebral nerves, appears from the following 
experiments, to be found in the Appendix to 
Dr. Wilson’s Treatise on febrile diseases : 

Fontana having destroyed the brain and 
spinal marrow in twenty-four frogs, intro- 
duced opium into their stomachs, and into 
those of an equal number with the brain 
entire. 

These animals, which otherwise live a 
considerable time after the brain and spinal 
marrow are destroyed, died in a few minutes, 
the action of the heart being equally retarded 
in those with the brain destroyed, and in 
those with it entire. 
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Dr. Wilson confirmed the same experi- 
ments, which shew that the brain and con- 
necting nerves are not essential to the parti- 
cipation of the heart in impressions on the 
stomach. The experiments were repeated by 
Dr. Wilson with the same results, by inject- 
ing a solution of opium into the cavity of the 
abdomen; the participation of the heart, 
therefore, does not depend upon any exclu- 
sive nervous sympathy with the stomach. 

The influence of opium taken into the 
stomach does not require its absorption and 
direct application to the part indirectly af- 
fected, as appears from its occurrence after 
the circulation is suspended, and from the 
suddenness of the effect produced. 

If the participation of distant parts in 
the action of opium upon the stomach de- 
pended upon the direct conveyance of the de- 
leterious impression to these parts, through 
the medium of connecting nerves, we should 
expect to find their degree of participation 
proportioned to the strength of the solution 
employed; but the fact is otherwise. 

Dr. Wilson found, that the loss of irrita- 
bility in voluntary muscles bore a relation to 
the force and frequency of convulsions that 
preceded death, and not to the strength of the 
poison ; and even observed asa singular para- 
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dox, that a weaker solution that caused a ling- 
ering death preceded by more frequent con- 
vulsions, exhausted their irritability more 
completely than a stronger solution, causing 
immediate death preceded by less frequent 
convulsions. He also found the same effect 
to result from augmenting the frequency of the 
convulsions by mechanical irritation previous 
to death, the solution remaining the same. 
This circumstance then naturally suggests, 
that the power of the heart may be also ex- 
hausted by the inordinate efforts it is compelled 


to make, if the action of the vessels be so al- 
tered as to augment the impulse of the blood 


going to it, and the resistance to that coming 
from it, to a degree greater than it is able to 
overcome. And this supposition derives sup- 
port from the experiments of Bichat, and 
some recently laid before the Royal So- 
ciety by Mr. Brodie, who found its irritability 
much impaired or totally lost, when on dissec- 
tion it appeared gorged with blood and over- 
distended, but unimpaired or retained to a 
considerable extent, when it was found com- 
paratively empty. On attempting torenew its 
action by artificial respiration, its suspension 
was found to arise from want of power 
to act in the former case, and from want of 
blood to excite it to action in the latter. 
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The function of the brain depends, as 
well as that of the heart, upon the force and 
quantity of the blood sent to it; it appears, 
then, that important change of function in 
this organ may also be induced through the 
medium of the vessels, from impressions 
made upon those of the stomach causing a 
general participation, as the whole vas- 
cular system participates when the feet are 
immersed in cold or hot water. 

That the changes in the condition of the 
brain which give rise to syncope or convul- 
sions from impressions on the stomach have 
their immediate seat in the vessels, appears 
to be demonstrated by the following experi- 
ments : 

Monro and Fontana performed experi- 
ments similar to the following, with nearly 
the same results; but Dr. Wilson appears to 
have repeated them with more accuracy, and 
to have obviated several objections. 

He cut out the hearts of twenty-four frogs, 
and injected a solution of opium into the 
stomach of some, and abdomen of others, 
and found them all affected in the following 
manner, the approach of death being accele- 
rated in proportion to the quantity of solu- 
tion injected :—a languor came on, from 
which they recovered in a few minutes ; but 
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it gradually returned, and they all died with- 
out the least perceptible struggle or con- 
vulsion. | 

Now when death was induced by opium 
injected into the stomach, the heart remaining 
entire, it was always preceded by convulsions; 
whereas the removal of the heart prevented 
this effect, a gradual languor and sinking with 
little fluctuation preceding death. 

But if convulsions depend upon the dele- 
terious impression made upon the nerves of 
the stomach being equally participated by the 
brain from sympathy through the medium of 
nervous connexion, why should the removal 
of the heart prevent their occurrence, or its 
operation be at all necessary to their pro- 
duction ? , 

If, on the contrary, they depend upon an 
altered circulation, as we shall hereafter find, 
we may easily conceive how the heart may 
co-operate along with an altered state of the 
vessels themselves to produce either an exces- 
sive abstraction of blood, or an immoderate 
degree of congestion in the sensorium; and 
how the removal of the heart may prevent 
the occurrence of convulsions altogether. 

The influence of the heart in contributing 
to produce convulsions, is further confirmed 
by the result of Mr. Brodie’s experiments, 
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before alluded to, who. generally found the 
heart in a state of action when convulsions 
to any extent occurred previous to death ; but 
gorged with blood and apparently over- 
powered when syncope alone preceded death. 
In one case (Exp. 12) convulsions occurred, 
although the head was removed; but the 
spine, which appears more directly instru- 
mental to motion-of the limbs, remained en- 
tire, and the means employed to keep up res- 
piration would help to promote congestion in 
it. When circulation was stopped, by a liga- 
ture thrown round the vessels at the base of 
the heart, the convulsions began to decline. 
Demenstration in physiological reasoning 
is less frequently obtained than experimenters 
are willing to believe, nor can it always be 
reasonably expected ; but if we affix to pro- 
babilities a degree of confidence apportioned 
to the strength of the evidence on which they 
rest, and are always willing to withdraw it 
on the appearance of stronger arguments in 
favour of an opposite conclusion, we may 
safely proceed upon the premises we obtain. 
For the present then we may venture to 
allege, that the strongest probability prevails 
in favourof the opinion, that important change 
of function both in the heart and the brain 
may be induced through the medium of al- 
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tered circulation, without the necessity of re-- 


sorting to the supposition of a community of 
feeling through nervous connexion, between 
organs that have neither similarity of struc- 
ture, continuity of connexion, nor community 
of function. | 

But if we now consider, that all these cir- 
cumstances, so. essential as before shewn to a 
rapid participation of feeling and action— 
viz. similarity of structure, continuity of con- 
nexion, and community of function—are pos- 
sessed in an eminent degree by the blood- 
_vessels going from one organ to another; and 
that the important derangements induced in 
these organs have their immediate seat in the 
circulation, as the various kinds of inflamma- 
tion, altered secretion, dropsical deposition, 
cutaneous eruptions, glandular swelling, ge- 
neral fever,” and, as we shall shortly find, 
intoxication, syncope, and convulsions ; and 
if we further consider that the causes induc- 
ing these affections are all directly applied, 
either internally or externally, to the vascu- 
lar system ;—we can hardly withhold our as- 
sent to the proposition originally stated, that 
these changes are directly conveyed from one 
part of the vascular system to another, 


through the medium of connecting vessels, 


and not by the large branches of nerves com- 
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municating between organs dissimilar in 
structure, feeling and function. 

That vascular connexion is not however 
the sole cause of change of action affecting 
distant parts from local impressions, appears 
from the following experiments : 

Whytt, Fontana, Monro, Wilson, and 
others, found, that cutting the nerves com- 
municating between the brain and any of ihe 
limbs subject to its controul, previous to 
the injection of opium into the stomach, 
prevented convulsions from taking place in 
that limb; and Wilson found that limb to re- 
tain its irritability in a more eminent degree 
than others after death. 

Thus convulsions of the limbs appear to 
depend upon previous changes in the brain 
acting through the nerves of voluntary mo- 
tion ; but the previous changes in the condi- 
tion of the brain from poisons applied to the 
limbs seem again not to be communicated to 
the brain through the medium of the same 
nerves, as the following experiment shews : 

Mr. Brodie found, that cutting the nerves 
leading to the brain did not prevent the parti- 
cipation of this organ in the impression of 
poison applied toa wound made in the limb ; 
but on the contrary, this participation was 
prevented by throwing a ligature round the 
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limb, including every other part, but leav- 
ing out the connecting nerves. 

To explain the specific action of poisons 
is not my object ; many important princi- 
ples are yet to be ascertained before we can 
arrive at this knowledge; but there does not 
appear any material objection to the prin- 
ciples deduced, to be drawn from any of 
the experiments here alluded to, but what 
will be sufficiently obviated in the subse- 
quent part of this inquiry. 

The observations already offered relate 
chiefly to the participation of distant parts 
in altered action ; but it is not improbable, 
that altered sensation may in some measure 
depend upon similar causes. 

Thus the itching of the nose from 
worms in the intestines may arise from a 
change of condition in the minute vessels of 
the mucous membrane extending along 
the surface of similar organization to the 
fauces and nose. And asthe sensibility of all 
organs depends upon the condition of the mi- 
nute vessels, this may be the cause of their 
increased susceptibility, and give rise to 
the itching produced, which is the mode of 
feeling exclusively confined to that part ex- 
posed to the air. 

This change of sensibility is not confined 
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to the extremity of the membrane, as the 
cough, also excited by worms in the in- 
testines, sufficiently proves, shewing the 
altered susceptibility to continue along the 
whole course of the membrane, though it ex- 
cites sensation only in those parts exposed to 
the impression of external causes, and sup- 
plied with cerebral nerves. 

Besides the various circumstances before 
alleged to render one organ more susceptible 
of impression from altered circulation at 
times than another, as organic weakness con- 
stitutionally or casually induced, some organs 
are naturally more sensible of general 
changes in the vascular system than others. 

The most conspicuous in this respect are 
the heart and the brain,—the former from 
its immediate dependence upon the vessels for 
the stimulus of distension that excites it to 
action; and the latter from its receiving the 
blood sooner, in greater abundance and with 
greater force than other organs, and likewise 
from its being surrounded and confined on 
every side by bone, and therefore more sen- 
sible of any change in the degree of pressure 
it undergoes; and lastly, from its being the 
organ of mind or the seat of mental percep- 
tion. 

We may also perceive a final cause why | 
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this organ, soessentialto every animal function, 
should have the earliest notice of changes 
that may be prejudicial to the animal econo- 
my, being the only organ endowed with rea- 
son to guide it in the endeavour to avoid or 
remove them. 

A final cause is no less cbvious why the 
heart, an organ whose regular and uniform 
action is so essential to the healthy perfor- 
mance of every organic function, should be 
more exempt from the direct influence of 
local impressions than other parts, as it 
would otherwise be subject to continual de- 
rangement from external causes. 

If it be alleged that the preceding views 
ascribe too much influence to the vascular and 
too little to the nervous system, let the fol- 
lowing circumstance be considered, and the 
objection is answered: 

As all parts owe their faculty of feeling 
and moving to their nerves, so the blood-ves- 
sels owe theirs also to the minute nerves per- 
vading their structure and entering into their 
substance; and to these must be ascribed their 
general participation in extensive local chan- 
ges, and not to the larger branches, commu- 
nicating with the brain, or connecting organs 
dissimilar in structure, feeling, and function. 
And thus the nerves are. still to be regarded 


PHYSICAL IMPRESSIONS... 915 


as the ultimate seat of sympathy, both of sen- 
sation and motion, of voluntary and involun- 
tary organs. But from the structure and or- 
ganization of the parts on which they are dis- 
tributed, they appear to derive the most im- 
portant peculiarities that characterize them. 

These then are the points that claim the 
attention of the physiologist, as calculated to 
enlarge his views of the animal economy, and 
to afford a clearer insight into the nature and 
cause of diseases. 

We next proceed to examine the con- 
nexion between the passions and the bodily 
economy, or the influence of moral feelings. 


Sat. i: 
INFLUENCE OF MORAL. IMPRESSIONS. 


ANALOGY between the Laws governing the mental and bodily 
Functions.—Passions arise out of Sensations.—Attention de- 
fined. Its Power of modifying the Influence of sensible Im- 
pressions illustrated. Organs most subject to Mental. Influ- 
ence.——Abstraction; its Nature and Influence illustrated. 
Important Influence of Attentiow over the Functions of Volun- 


tary Association, Memory, Judgment, Imagination, and Inven- 
tion.——F ear ;, supposed sympathy between the Heart and Brain 
inadequate to explain its Effects. Its moral Nature and 
physical Effects inquired into.—~Anxiety ; a modification of 
Fear and Hope.—Curious Analogy between the Effects of real 
Pain, imaginary Pain, and apprehended Pain.——Hope;, its 
moral Nature and physical Effects. 


Grief; peculiarity of 
Symptoms enumerated; Cause of Sighing 
and Sobbing; Cause of Tears; Explanation of the primary 
Action of Grief attempted. 


its moral Nature. 


Joy; analogous to Hope and 
Anger ; its affinity to Grief, and the Importance 


Why 


Pleasure. 
of this. 
the Pulse is stronger in Anger than in Grief. Instance of the 
fatal Effects of Anger and Grief. Pity analogous to Grief. 
Hatred allied to Anger.—Love; often confounded with other 
Passions ; an unequivocal Instahce selected. Definition at- 
Varieties from the Dis- 
positions of Individuals ; physical Effects stated, and their 
Diversity accounted for. 


Its Symptoms enumerated and explained. 


tempted.——Origin inquired into. 


BY moral feelings, I mean to imply every 
mental emotion arising from and excited by 
an association of ideas. The nature of ideas 
cannot be explained without accounting for 
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perception itself, as ideas appear to consist in 
the perception of changes in the brain ; the 
nature of which is also unknown. 

These changes may either arise from im- 
pressions received through the medium of the 
senses, or may recur from impressions for- 
merly received inthat way. The function of 
the brain in receiving impressions is passive 
and involuntary; but the faculty of recalling, 
combining and comparing them, is of an active 
nature, and to a certain extent under the con- 
troul of the will, and governed by laws ob- 
viously analogous to those of other voluntary 
functions. 

The analogy between the laws governing 
the brain and other bodily organs, appears 
in the following circumstances : | 

Their functions are alike attended with a 
painful sensation when exerted to excess; and 
over-exertion is followed by a state of relaxa- 
tion and debility, whereas a restoration of their 
powers is derived from rest and sleep; and a 
number of concurring circumstances abun- 
dantly prove, that the mental faculty, like 
every other, immediately depends upon the 


physical state of the organ: thus whatever 
causes a change in the circulation of the brain | 
induces a temporary change’ in the powers. 
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of mind ;—intoxication produces confusion of 
thought ; fever causes delirium; and palsy 
is frequently attended with loss of memory. 
Every voluntary function is frequently ex- 
erted without any conscious effort on the part 
of the will. Thus in conversation the eye- 
lids are kept raised, the lower jaw suspended, 
the. head supported, the body poised, and 
perhaps the limbs exerted in walking, while 
the only effort we are conscious of, is proba: 
bly that of the organs of mind and speech 
requisite to the conversation we are maintain- 
ing. In the same manner the powers of associ- 
ation are continually exerted from the influ- 
ence of casual impressions without any obvi- 
ous exertion of the will. All organs are 
liable from excessive or painful impressions 
to be. excited to inordinate contractions, 
which the will 1s for atime unable to con- 
troul; so the organ of mind may be excited 
to inordinate action by a mental impression 
if too sudden or too powerful, and of this na- 
ture is the influence of the passions the 
strongest of moral feelings. The changes 

produced by physical impressions chiefly af- 
— fect the state of circulation in the organ acted 
| upon, and the same effect will be found to 

result from moral impressions acting upon the 
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brain, sometimes productive of congestion of 
blood in its minute vessels, as indicated by 
derangement of function, head-ache, throb- 
bing of the temporal arteries, flushing of the 
face and redness of the eyes, which receive 
their blood directly from the centre of the 
brain. The local derangement induced in the 
circulation of the brain cannot indeed, like 
that arising from physical impressions on ex- 
ternal organs, be rendered obvious to the 
senses, but its existence may be inferred from 
the general derangement visible in the vessels 
leading from this organ, and the nature of 
the internal changes may with tolerable cer- 


tainty be ascertained by a careful analysis of — 


the symptoms which these changes induce. 
As the passions arise out of the sensations, 
their nature and influence will receive much 
light from the analogy subsisting between 
them; and our inquiry into the nature and 
effects of the passions on the bodily economy, 
will derive considerable illustration, from the 
previous examination of the influence of sim- 
ple attention in altering the faculty of sensa- 
tion; and this investigation will serve at the 
same time to elucidate the nature and cause 


of various phenomena ascribed to mental. 


sympathy ; a term implying an occult cause, 
rather than furnishing an explanation. 


ATTENTION. 


Tue nature of attention requires little illus- 
tration, an appeal to consciousness at once 
informing us what it means, and the most 
acute metaphysician cannot, I apprehend, go 
much farther; but as,a definition may be given 
which, without any deviation from truth, 
will assist in placing it in that point of view 
most favorable to the explanation of its effects, 
I shall adopt the following : 

Attention may be regarded as that faculty 
by which the mind dwells upon a perception, 
so as to augment its consciousness of it. 

From this view of the nature of atten- 
tion we see at once its application to physio- 
logy, in the power it possesses of augmenting 
the perception, and consequently the effects 
of an idea or sensation. 

_ Before I proceed to illustrate this fact by 
examples, it is necessary to observe, that 
its influence does not extcnd to all organs 
in an equal degree, those deriving their 
nerves directly from the brain being more 
immediately subject to it than those which 
derive them from ganglia ; thus the organs of 
sense and the external surface are more con- 
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spicuously under its influence than internal 
organs ; but from the remarkable sympathy 
that prevails throughout the vascular system, 
the nature and’ cause of which have been al- 
ready inquired into, the changes produced in 
the one are rapidly communicated to the 
other, and any extensive partial change soon 
becomes general, as shewn by immersing the 
feet in hot or cold water, or the general glow 
of heat by taking any thing stimulant into the 
stomach. The following examples will both 
illustrate the power of increased attention in 
augmenting the effects of particular sensations 
and ideas, and likewise by the order in which 
they are given, shew what organs are most 
subject to mental influence. 

Blushing in persons of irritable habit will 
often arise from thinking of it, or from being 
asked why they blush. Thinking of grateful 
food, or the sight of it, excites an increased se- 
cretion from the salivary glands. Looking at a 
person with inflamed eyes will frequently ex- 
cite a transient redness or watering in the eyes 
ofthe beholder. Irritation in the larynx or the 
throat, too trifling to be felt or noticed, unless 
the attention be directed to it, often produces 
an inclination to cough on hearing another 
person do it. The sense of weariness in the 
muscles that support the lower jaw, which 
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comes on at the approach of sleep, and indu- 
ces yawning, may at any time be fancied, or 
brought on if the attention be directed to it 
by witnessing another person yawn. The 
flow of milk very frequently commences at 
the sight of the infant before it touches the 
breast of the mother. The propensity to 
micturation is often brought: on by the 
thoughts of it; attention, involuntarily excited, 
increasing the perception of impressions which 
promote relaxation of the sphincters both of 
the bladder and rectum, namely, the percep- 
tion of moderate internal pressure. The act 
of vomiting depends not only upon the altered 
action of the stomach, but also on the co-ope- 


ration of the diaphragm and abdominal mus- — 


cles, which are more under the controul of 
the mind; imagination has therefore con- 
siderable effect in promoting it, and the per- 
suasion that some nauseating substance has 
been swallowed by mistake, or the smell of 
some drugs, is sufficient to excite it. ‘The ac- 
tion of the heart is also frequently affected by 
mental emotions ; but whether this arise from 
attention modifying the perception of its 
impressions, or from previous changes in the 
_ superficial vessels accelerating or retarding the 
afflux of blood to that organ, remains yet to 
be ascertained, and does not properly fall 
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under consideration at present. The influ- 
ence of attention over the vessels termi- 
nating on the surface is often distinctly per- 
ceptible in the increasing moisture in the 
palm of the hand on approaching to take that 
of another person whom we wish not to per- 
ceive it, or inthe augmented glow in the face 
with increased perspiration after dancing, if 
by accident we discover any one observing us, 
or feel conscious of appearing much over- 
heated. 
The effect of attention in aggravating the 
perception of pain is familiar to every one 
who has been afflicted with the head-ache, 
ear-ache, tooth-ache, or the sense of weari- 
ness in the limbs resembling rheumatism, and 
also in rheumatism itself in the chronic stage, 
and perhaps I might add, in every painful af- 
fection. But these being sufficient to illus- 
trate its influence in augmeriting the percep. 
tion and effects of ideal or sensible impres- 
sions, I shall add a few examples of the in- 
fluence of abstraction in diminishing those 
effects. Not indeed that this can be justly re- 
garded as a peculiar and distinct faculty, as 
we have no direct power of diverting our at- 
tention from any idea or sensation; but the 
faculty of increasing our efforts of attention 
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to another object has indirectly the same ef- 
fect as positive abstraction. 

The influence of surprise, in checking a 
person on the point of sneezing, is familiar to 
every one; and the hiccough 1s suppressed in 
thesame way. Let acough be ever so trouble- 
some, it seldom occurs when we are eating, 
the stronger impression on the oesophagus ef- 
facing the impression on the larynx, upon 
which probably depend the beneficial effects 
of sucking a lozenge. Instances of both head- 
ache and tooth-ache being relieved by the 
receipt of agreeable news, or the welcome ar- 
rival of an unexpected friend, are by no 
means uncommon; and a sudden alarm 1s 
stated to have checked the operation of an 
emetic, or stopped the paroxysm of an inter- 
mittent. A gentleman of my acquaintance 
very commonly had recourse to the chess 
board to alleviate the pains of the gout; and 
another friend informs me, that he found any 
thing that engaged his attention or excited an 
interest afford the greatest relief in attacks of 
asthma. 

As mental diseases also become the subject 
of medical treatment, an acquaintance with 
the moral influence of attention, and the im- 
portant share it has in the performance of the 
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‘mental functions, is essential to the physician 
as well as to the moral philosopher. When 
properly controuled, it lays the foundation 
for the improvement, as it in fact constitutes 
the basis, of every faculty of mind. 

By directing this effort to particular im- 
pressions, and thus increasing their force, we 
are enabled to controul the train of ideas and 
acquire the power of voluntary association. 
By the same means we learn to recal or re- 
hew at pleasure former impressions, and cul- 
tivate the talent of memory. By augmenting 
_the force of ideal above that of sensible im- 
pressions, we are enabled at will to abstract 
our minds from sensible objects and wander 
into the regions of fancy. By selecting par- 
ticular ideas and dwelling upon them, we are 
enabled to compare them and observe the re- 
lation between them, and improve the judg- 
ment. And at length, after observing the ap- 
parent connexion between cause and effect, 
we learn by the aid of imagination and me- 
mory so to modily them, as to produce new 
results, and thereby acquire the talent of 
invention. ey 

Thus attention properly employed gon- 
stitutes the basis of voluntary association, me- 
mory, imagination, judgment and invention ; 
but, like every other faculty, it is hable to 

O 
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over-exertion and misapplication. When it 
is too often or too powerfully directed to par- 
ticular conceptions, their impression {fre- 
quently becomes so strong from habitual repe- 
tition, as to overcome the controul of the 
will, and deceive the judgment into a belief 
in their reality. Mere ideal impressions in 
this way acquire the force of actual sensa- 
tions, and the suggestions of imagination are 
mistaken for sensible feelings: the hypochon- 
driac experiences from a distempered mind — 
sufferings like those of real bodily infirmity ; 
and the maniac reasons, often with acuteness, 
from groundless premises or imaginary per- 
ceptions. | 


FEAR. 


Tue effects of the passions on the bodily eco- 
nomy are usually ascribed to their stimulant 
or sedative influence altering the action of the 
heart ; and they have accordingly been divid- 
ed into two classes, one of which is termed ex- 
hilarating, and the other depressing ; the for- 
mer being supposed to increase, and the lat- 
ter to diminish the action of the heart and 
arteries. 

Fear and grief belong to the class of de- 
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pressing, joy and hope to that of exhilarating 
passions; anger, hatred and revenge, as they 
also augment the force of circulation, are con- 
sidered as analogous to the stimulant passions. 

But a very little reflection will be sufficient 
to shew, that this attempt at generalization is 
no cther than the usual resourse of setling 
aside a dilficulty, instead of solving it. 

In the first place, the fact that the action 
of the heart is primarily diminished by fear 
is itself very questionable, as violent palpita- 
tion often occurs amongst the first symptoms, 
which certainly indicates increased rather than 

impaired actionin that organ. But if the fact 
were unquestionable, it could not be called an 
explanation of the symptoms, as the supposed 
sympathy between the brain and the heart, to 
which this effect is ascribed, is only the ad- 
mission of an occult cause which leaves us as 
much as ever in the dark. But we have al- 
ready seen strong reasons to doubt the exist- . 
ence of any community of feeling between 
parts dissimilar in structure and function; and 
likewise for concluding that the heart is of all 
organs least subject to cerebral influence.— 
That its action is changed under the influence 
of mental emotions is indisputable; but we 
may hereafter find froman analysis of the 
symptoms a sulficient explanation of this, on 
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principles more consistent with the general 
economy of the system. 

Besides after all, if both the fact and ‘the 
alleged sympathy were admitted, they would 
still be inadequate to account for the pheno- 
mena of fear. Diminished action of the heart 
may occasion a general paleness, cold sweat, 
and tremors, as we see in fainting and hemor- 
rhage, but it does not produce that excessive 
constriction of the surface and scalp, by which 
the hair, as it is said, stands on end, and 
tremors are excited that violently agitate the 
whole frame and cause the teeth to chatter, 
as in trismus or the cold fit of ague; 
and sometimes also involuntary evacuations 
take place. These are not explicable on 
any supposed sympathy between the brain and 
the heart; let usthen turn our attention else- 
‘where and consider the brain, instead of the 
heart, the proper organ to receive mental im- 
pressions, and try to ascertain the mode in 
which it is affected by them. 

Before we can explain the physical influ- 
ence of fear, the first step is to acquire an ade- 
quate idea of its moral nature. One pecull- 
arity attending fear and hope is, that they are 
both anticipations of future feelings ; the 
former being the expectation of sufferance, the 
latter of enjoyment. The most usual motive 
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of fear is bodily pain, but the term is applied 
perhaps metaphorically to the apprehension 
of any suffering or privation, as loss of friends, 
of property or of reputation. 

In the latter cases it becomes really an- 
ticipated grief, and accords with that passion 
in a great degree in its physical effects. In 
the former, its effects bear a remarkable coin- 
cidence with those of actual pain. Again, 
fear is seldom wholly divested of hope, and 
the fluctuations of each so modify the effects 
of both, that it is often impossible to trace 
their separate influence; thus fear takes away 
the strength, but a ray of hope restores and 
increases the powers of resistance, hence fear 
has been sometimes supposed to su pply an un- 
usual degree of muscular energy. To illus- 
irate the effects of this passion, I shall select 
the most unexceptionable instance, and leave 
to others to trace the varieties that may arise 
{rom combinations of different emotions, 

The anticipation of bodily pain I conceive 
to be the most literal acceptation of the term, 
and its effects on the bodil y economy are the 
most unequivocal. Superstitious dread, or 
that terror which the vulgar feel, at the sight 
of what they suppose a supernatural appear- 
ance, is also an instance of similar corporeal 
effects to those I am about to describe, and 
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may either arise from what Darwin terms an 
associative action, by which parts that have 
once acquired a habit of action often exert it 
from causes very different from those which 
first induced it; or there may be a direct con- 
nexion between superstitious fear and the ap- 
prehension of evil, as appears very probable 
from its effects being greatly augmented by 
conscious guilt. 

We may now state the symptoms in- 
duced, and then proceed to analyze them. 

The effects of fear are first visible in the 
countenance; the blood flies from the face, the 
eyes become fixed, the teeth chatter, the voice 
is intercepted, all the limbs tremble or become 
paralized, the surface becomes constricted 
and bedewed with a cold sweat, an oppres- 
sion is felt at the breast and often violent beat- 
ing at the heart, urine and foeces are some- 
times passed inconsciously ; syncope, and in 
extreme cases sudden death is stated to have 
occurred. 

If the cause be transient, its sudden re- 
moval is immediately followed by what may 
be termed the secondary symptoms. ‘The 
blood rushes back to the face with unusual 
force, violent palpitation is felt at the heart 
and throbbing in every artery, increased heat 
with thirst and perhaps severe head-ache come 
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on, or if any organic weakness pre-exist, local 
derangement frequently follows; the nature 
of which depends upon a variety of circum- 
stances. In one person it may give rise to a 
fit of gout, in another to an attack of jaundice, 
in a third to a fit of hysteria; if a predispo- 
sition to organic disease exist in the brain, in 
the heart, or the larger vessels, mania, epilepsy, 
apoplexy, aneurism, or sudden death may be 
the consequence, or a variety of effects ac- 
cording to the nature and degree of the excit- 
ing cause and the constitution of the person. 
Reasoning from the symptoms, the brain 
is evidently the primary seat of the affection, 
both from its first appearing in parts contigu- 
ous, and from the nature of the cause, the 
brain alone being susceptible of mental im- 
pressions; and the nature of the symptoms 
clearly indicates, that the changes induced 
have their immediate seat in the vessels, 
Thus the paleness of the face and shrink- 
ing of every vessel in the region of the head, 
with diminution or suspension of the faculties 
of mind, all indicate a change in the vessels, 
the function bearing a constant relation to 
the circulation of an organ. The same 
changes, as we have already seen, are liable to 
extend to other parts of the vascular system, 
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but first to those which are most under cere- 
bral influence. 

From the nature of the symptoms in other 
parts it is equally obvious, that they also 
have their seat in the vascular system; as the 
paleness, shrinking, diminished heat, and 
impaired faculty of feeling and motion; all 
which indicate diminished quantity of blood 
in the minute vessels, of the surface and 
muscles, as well as the brain. 

We may next inquire into the cause of 
this absence of blood from the minute ves- 
sels, and one of two causes must be admitted : 
either the blood is not sent to the vessels as 
usual, or the vessels do not receive it as 
usual. 

Now the oceurrence of palpitation seems 
to prove, that there is no diminution, but pro- 
_bably an increase of action in the ergans that 
impel the blood, and therefore we have no 
alternative but to admit, that the vessels are 
no longer in the usual state to receive it ; or 
in other words, they must be excited to a 
greater degree of constriction, by which the 
blood is expelled out of them, and greater 
resistance offered to that flowing into them. 
The affinity between actual pain and fear, 
which is the anticipation of pain, has been 
already noticed, and this may in part illus- 
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trate the operation of the latter in also con- 
stricting the vessels. The mental impression 
of fear, or the anticipation of pain, operat- 
ing on the vessels of the brain, ina manner 
analogous to actual pain in other vessels, ex- 
cites them to increased contraction, and thus 
diminishing the afflux of blood to the organ, 
directly impairs its function; while the same 
changes of action being rapidly communicat- 
ed to other parts of the vascular system, 
cause paleness, shrinking, and diminished 
faculty of feeling and motion over the whole 
body. But along with these we have often 
violent palpitation with sense of oppression 
at the chest, for which the most obvious cause 
that presents itself is the excessive accumula- 
tion of blood about the heart and large ves- 
sels, in consequence of its sudden expulsion 
from the smaller. 

The secondary symptoms of fear follow as 
a natural consequence of the primary, the 
duration of these in some measure depending 
upon the degree and permanence of the ex- 
citing cause. The law formerly deduced, that 
over-action in every moving organ is liable to 
induce a subsequent relaxation, explains 
why an opposite state occurs as soon as the ex 
citing cause is removed; accordingly in the 
second stage the face is flushed, the surface 
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red and turgid, head-ache, thirst, and increas- 
ed heat arise; all indicating over-distension of 
the minute vessels, which 1s produced partly 
by direct relaxation of the vessels themselves, 
and partly by the increased action of the heart 
and arteries, stimulated by the unusual quan- 
tity of blood thrown upon them. 

In this stage, if any local or organic weak- 
ness prevail, congestion or inflammation 
will be most likely to occur where the power 
of resistance is least ; and thus apoplexy, ept- 
lepsy, hysteria, jaundice, gout, or aneurism 
may be the consequence. If syncope occur, it 
is most probably always in the first stage, 
from expulsion of the blood from the brain; 
and diminished energy of that organ, causing 
a temporary paralysis, may produce the vio- 
lent rigors and involuntary evacuation of urine 
and feces. And thus may all the phenomena 
of fear be accounted for from primary con- 
striction and subsequent relaxation of the 
vessels of the brain. 

Anxiety, which is a modification of fear 
combined with hope, produces also similar 
effects in a minor degree; at first paleness, tre- 
mor, clammuness of the surface with palpita- 
tion, subsequently increased heat, flushing of 
the face and pain of head. These effects may, 
from acquired habit, be induced by causes 
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not associated with the apprehension of bodily 
pain, and in very irritable habits not unfre- 
quently occur without any obvious cause :— 
as the shivering of an ague first induced by 
marsh efuvia, may be afterwards brought 
back by an easterly wind. 

From the foregoing arguments we are led 
to the conclusion, that the brain, and organs 
most amply supplied with cerebral nerves, are 
most liable to participate in mental impres- 
sions; and we are likewise led to infer, that 
actual pain, ideal pain, and apprehended pain, 
all operate on these organs in the same way. 


HOPE. 


Tue moral nature of hope being opposite to 
that of fear, its physical effects are also the 
reverse of those produced by that passion. 
Fear is the apprehension of suffering, 
which seems from the symptoms to induce a 
constriction of the vessels of the brain and sur- 
face, and through vascular sympathy proba- 
bly of the whole capillary syste. Hope, 
which is the expectation of pleasure, secins 
from the following symptoms to induce a mo- 
derate relaxation of vessels. The effects of 
hope are a general uicrease of seiisibility and 
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mobility—a pleasing glow of warmth over the 
surface, and a general increase of health and 
alacrity, with a freer circulation and more re- 
gular performance of all the functions, ani- 
mal and organic. 

All these symptoms indicate a gentle re- 
laxation of the capillary system, which facili- 
tates the transit of the blood to and from the 
heart, rendering the pulse quicker and softer, _ 
the secretions more copious, increasing the 
animal heat and sensibility, and thus render- 
ing the body more fit for receiving pleasurable 
impressions ; whereas the constriction in- 
duced by fear is calculated to render it less 
susceptible of painful impressions, which may 
be regarded as the final cause of these changes. 
Were altered action of the heart alone capa- 
ble of producing these effects on the secretions 
and excretions, we should be able to remove 
a number of diseases which have long baffled 
the skill of the physician; but daily experi- 
ence declares, that the mental impressions of 
joy and hope have more influence in reliev- 
ing affections that arise from altered orvitiated 
secretion, as dyspepsia, chlorosis, jaundice, kc. 
than all the powers of medicine combined ; 
and. when the mind labours under the influ- 
ence of impressions that counteract their 
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effects, the most skilful treatment will often 
prove unavailing. 


GRIEF. 


Fear and hope are both anticipations of 
future feelings, and therefore closely allied 
in their mode of operation with corporeal 
impressions. Grief is not of an anticipative, 
but of a retrospective nature, and is so 
far from having any connexion with bodily 
feelings, that it appears never to arise from 
them; the remembrance of pain producing 
an opposite effect to that of pain itself, so 
much so as often to be dwelt upon with 
pleasure; and the remembrance of past plea- 
sure, if attended with no hope of return, 
being often productive of painful regret. This 
passion seems more exclusively of a moral 
nature, having no association with bodily feel- 
ings ; of which it renders the mind insensj- 
ble and regardless. Important changes in the 
circulation of the brain are indicated by the 
symptoms it induces, which I shall first state 
as faithfully as Iam able, and then attempt 
to ascertain their cause. 

The first symptoms of bodily participa- 
tion in a paroxysm of grief are deep sighs and 
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interrupted respiration ; these are followed by 
a sense of weight or fulness in the head, which 
causes the hand to be instinctively carried to 
the forehead, where the oppression is chiefly 
felt’; flushing of the face, redness of the eyes 
arid copious flow of tears often succeed, from 
which the head now obtains some relief; and 
respiration, still interrupted with sobs, becomes 
somewhat more free ; the pulse, before unequal 
and intermitting, becomes now fuller, softer aud 
more regular. If relief be not obtained by a 
flow of tears, which are sometimes suppressed 
in excessive grief, worse consequences may 
follow, as violent head-ache, convulsions, 
mania, orapoplexy, according to the circum- 
stances of predisposing and exciting causes. 

_ This appears to be the order of the symp- 
toms ; for an explanation of them we must 
revert to moral as well as physical causes. 

In infancy, when we have no language to 
express our meaning, instinct leads us, in 
common with other animals, to exert the or- 
gans of voice in the best manner we can; and 
experience soon teaches us, that wailings and 
lamentations procure us commiseration and 
often relief. These habits once formed are 
retained in after life, (as Darwin has shewn,) — 
and exerted by association, when relief can 
no longer be expected from them. This may 
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be regarded as a moral cause for exertion of 
voice, and the participation of the respira- 
tory organs in a paroxysm of grief. But 
another reason may be assigned for the 
disturbance of this function, besides the 
struggle arising from a propensity to give ut- 
terance to our feelings, and our inability to 
find language adequate to express them, 
which presents itself in the influence of ab- 
straction on the mind, upon which the exer- 
tion of the muscles of respiration immedi- 
ately depends.— Darwin, vol. it. p. 158. 

The attention being strongly engaged 
about the cause of grief, the sense of congestion 
in the lungs is disregarded until it becomes 
excessive and painful, exciting a convulsive 
effort to obtain relief, which constitutes a 
sigh; and the irritability of the diaphragm 
increasing by the repetition of inordinate ac- 
tion, this at length changes into a sob, or a 
sudden and more painful contraction. 

The flow of tears once excited and associ- 
ated with certain feelings, may also be much 
influenced by habit, experience proving, 
that the irritability of the lachrymal organs 
may be increased by voluntary indulgence ; 
hence children can sometimes shed tears at 
pleasure, whereas adults who hold it unbe- 
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coming, and therefore resist the propensity, 
soon lose the habit altogether. 

But there must be a physical as well as a 
moral cause for the sudden increase of this 
secretion; and by a careful analysis of the 
symptoms, we may perhaps find a clue to its 
explanation. 

_ Flushing of the face, redness of the eyes, 
and sense of weight or fulness in the forehead, 
indicate determination of blood to this part 
of the brain: and contiguity of the lachrymal 
glands may. produce their participation, as 
determination to a secreting organ, according 
io the view already given, must augment se- 
cretion, unless the distension of the vessels be 
sufficient to cause the constriction of their 
mouths, which suspends secretion; hence mo- 
derate grief causes tears, but the most violent 
is unattended with them, and often produc- 
tive of more serious consequences. 

In infancy, when the natural growth and 
evolution of the organs require, as Cullen 
beautifully explains, a greater degree of ple- 
thora in the. head, the irritability of these 
parts is consequently greater, and tears are 
more readily called forth; acting as a local 
evacuation, which affords a degree of relief, 
proverbial for its eficacy. This evacuation, 
it may be observed, 1s not confined to the 
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Jachrymal glands, but extends to the conjunc- 
tiva of the eye, and to the membrane of the 
nose, irritated by the tears passing into the 
nasal duct, or perhaps participating in the ef- 
fect of general determination to the head. 
That determination of blood is what ultimate- 
ly produces this effect, and that it does not 
depend alone upon the moral nature of the 
passion, appears from its attending others of a 
very different moral nature, which agree also 
in causing determination, as joy when exces- 
sive, laughter and anger; and from the in- 
creased secretion of tears attending simple 
catarrh, measles, and some other diseases. 

The irregularity of the pulse naturally 
follows from interrupted respiration, alter- 
nately retarding and accelerating the pas- 
sage of the blood through the lungs. 

The most important symptom of all yet 
remains to be accounted for, which is the 
cause of determination to the vessels of the 
brain, producing congestion in that organ, 
with all the fatal consequences that occ.sion- 
ally arise from an excessive paroxysm of 
grief, such as convulsions, apoplexy, mania, 
and sudden death. 

I shall offer what appears to me the most 
probable solution of this problem; but what- 
ever may be thought of the explanation, the 
R 
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fact of increased determination is unquestion- 
able, and the inferences drawn from it rest 
upon the fact itself, and not upon the expla- 
nation proposed as its probable cause. 

The blood-vessels, in common with other 
organs, derive their power of feeling and 
moving from their nervés, and the vascular 
system, as well as other parts, is in some in- 
stances supplied with cerebral, and in others 
with gangliac nerves, as the vessels derive 
them from the branches ramified on the con- 
tiguous organs; and consequently we should 
expect them to participate in the nature 
and affections of these organs. This we ac- 
cordingly find to be the case. The vessels of 
the surface are more subject to mental influ- 
ence than those of the centre, and those of 
the face shew more sympathy with sensorial 
impressions than other parts of the surface ; 
but the vessels of the brain itself, which 1s 
the peculiar organ of moral feelings, are of all 
others most subject to mental sympathy. 
The influence of attention in increasing, and 
that of abstraction in diminishing the percep- 
tion of internal irritation, and consequently 
_ the action of vessels dependent upon that per- 
~ ception, have already been shewn, and to this 
cause I conceive may be referred the suspend- 
ed contractions and consequent congestion 
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of blood in the vessels of the brain. As 
the stronger effaces the weaker impression in 
the same organ, violent efforts of thinking, 
or other powerful causes of abstraction, as 
grief, impair the perception of internal dis- 
tension in these vessels, suspend their efforts 
of contraction, and produce determination 
to the organ. Fear, it may be said, also 
strongly engages the attention, and should 
also cause primary congestion; but its re- 
ference to bodily feelings already suggested, 
constitutes an important distinction ; while 
grief has an opposite tendency, rendering 
the mind regardless of bodily feelings. 

The disturbed function of the viscera in 
less violent and more protracted grief, may 
be sufficiently accounted for by the general 
pariicipation which the vessels experience 
from considerable local changes, impairing 
the irritability of the whole circulating sys- 
tem; the effects of which will be most consi- 
go iic where previcus debility pre- disposes 
to organic derangement: if it be the brain, 
mania; if the stomach, dyspepsia; if the 
liver, jaundice; if the lungs, asthma; or any 
other disturbance of function may arise, ac- 
cording to the peculiarities of different con- 
stitutions. 

Bichat’s notion, that the passions are not 
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animal but organic feelings, and that each 


has its seat in a particular organ, as love in 
the heart, affection in the bowels, grief in the 
liver, envy in the spleen, is too obviously er- 
roneous to require studied refutation. 


LO ¥. 


Tuis passion in a moderate degree pro- 
duces effects so nearly the same as those of 
hope and pleasure, to which it also bears a 
close resemblance in its moral nature, that 
any further illustration would be superiiuous. 
When excessive, the relaxation of vessels and 
determination to the brain may become 1m- 
moderate, and dangerous consequences follow: 
hence apoplexy, mania, kc. are found some- 
times to result from it. 


As we find a striking resemblance between 
grief and anger in some of their physical ef- 
fects, we are naturally led to inquire whe- 
ther any analogy can be traced in their moral 
nature. The causes inducing them are wide- 
ly different; the only affinity they seem to 
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bear to each other relates to the following 
points :—Both are in some measure of a retro- 
spective nature as to their cause ; both excite 
the same propensity to give utterance to our 
feelings, relief being in some degree ob- 
tained by our being able to accomplish this, 
and a still more painful struggle arising 
when we are not so; and lastly, both have 
the same power of abstracting the mind from 
corporeal feelings. Neither of these emo- 
tions arises from, or appears to have any re- 
lation to bodily pain. 

Anger may be excited against a person 
who causes pain, but the person and not the 
sensation, is the object of anger; the moral. 
feeling diverts the attention from the corpo- 
real feeling for a time, and fixes it upon the 
voluntary agent. Hence persons fighting are 
often inconscious of the wounds they receive. 

These appear to be the only points of ana- 
logy between the two passions; but they are 
the most important, as already shewn, in a 
physiological point of view, as they account 
for two emotions, in many respects so oppo- 
site in their moral nature, producing eficcts 
so similar on the bodily economy. | 

A short exposition of their symptoms will 
shew the extent of this resemblance. 

In anger the face is flushed, the eyes red 
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and fiery; the temporal arteries beat forcibly ; 
the chest heaves, and respiration becomes 
hurried and laborious. In infants, tears flow 
abundantly, and the organs of voice are 
loudly exerted in expressing the feelings of 
the mind. The pulse becomes full and strong, 
and the heart beats -with unusual force and 
frequency. In advanced life, serious conse- 
quences often result from a violent paroxysm 
of rage, similar to those produced by exces- 
sive grief, such as effusion into the brain, the 
bursting of a blood-vessel, an attack of mania, 
or a fit of apoplexy. 7 

These symptoms afford indications of 
strong determination to the head, as well as 
those produced by grief, and like them may 
be referred to the influence of strong mental 
absiraction on the vessels of the brain. Par- 
ticipation of the organs of respiration may 
also arise from the strong propensity to exert 
the organs of voice; and at the same time 
these are accompanied with increased action 
of the heart and arteries in a much more emi- 
nent degree than in grief; for which the fol- 
lowing reason may be offered. Grief induces 
a kind of abandonment from despondency, 
causing every muscle to relax, and every 
function to languish. Anger excites to strong 
muscular exertion, from the desire to resent 


MORAL IMPRESSIONS. 947 


an injury: thus we often see every muscle 
called into action, the hand clenched, the 
teeth firmly closed, the chest raised, and the 
breath for a moment suspended, while every 
limb is thrown into an attitude of menace or 
assault. This sudden contraction augments 
the force of the blood, increases the action 
of the heart and congestion in the head ; but 
continued muscular exertion, whether em- 
ployed in assault or self-defence, may subse- 
quently diminish the danger of organic injury 
by equalizing the flow of blood; while 
change of object eventually brings other pas- 
sions into play, and anger becomes modified 
by fear or desire of revenge. 

As increased circulation within certain 
limits contributes to increased -power of 
exertion, we may see a final cause for the 
connexion between the moral and physical ef- 
fects of anger; all the energies of mind and 
body being called into action by this emotion. 
The effects: of an immoderate paroxysm of 
rage have indeed an opposite tendency, like 
every action and impression that is inordi- 
nate, destroying the power of exertion. The 
following narrative related by Dr. Gregory, 
of Edinburgh, in his lectures on the practice 
of physic, may serve to illustrate the fatal 
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‘consequences resulting from the excess of 
grief and anger. 

The story resembles in some respects that 
of Isabella, or the fatal marriage; the subject 
of it being a woman of low station, shews the 
same feelings to belong to every class. 

A woman, whose husband had been some 
years absent at sea, had married another, in 
the persuasion that the former was dead ; but 
the first husband returned, and claimed his 
wife, who went back to him, and after some 
time every thing was forgotten; they lived 
happily together, and she had a child by him. 
Having quarreled one day with a female 
neighbour, (when her child was only a few 
weeks old, and before her strength was per- 
fectly restored after confinement) a scolding 
match ensued, and her antagonist insinuated 
that she had married a second husband, 
knowing the first to be still alive. The indig- 
nation excited by this unjust charge brought 
on an attack of mania, and several weeks 
elapsed before she was restored tc her mind. 
Her child had in the meantime been given in 
charge to another woman, and shamefully 
neglected. When it was brought back to the 
mother, the shock of finding it half starved 
produced an almost instantaneous attack of 
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catalepsy. She became perfectly insensible 
of every thing around her, with her eyes 
fixed, her body motionless, and her breathing 
scarcely perceptible. If a limb were raised 
or extended, the muscles becoming rigid, re- 
tained it so for a short time, until it gradu- 
ally sunk into its former position. Various 
means were employed to restore her, but 
without success; till it was deemed expedi- 
ent to try what the sight of her child would 
do. It was brought to her; but she disre- 
garded it. It was placed directly before her, 
and she now seemed to become sensible of it, 
followed it with her eyes, and smiled; and at 
length stretched out her arms to receive it. 
When it was given to her, she pressed it to 
her bosom with a convulsive force, so great 
as to endanger its life; and its removal became 
necessary. The consequence was fatal ; ma- 
nia immediately returned, and alternated 
with catalepsy during the space of three days, 
when she expired. 

These circumstances, relative to the effect 
produced by the sight of the child, were 
obtained from the nurse; the Professor, with a 
delicacy highly honorable to his feelings, 
having withdrawn from the room, and ad- 
vised his pupils to do the same. 


ee 


PLT.Y. 


Tus passion is so nearly allied to grief, 
both in its moral nature and its physical in- 
fluence, that it requires no separate illustra- 
tion. It may be regarded as sympathetic 
grief. | 


HATRED. 


Hatrep bears a close relation to anger, 


and its symptoms will be easily understood 


from what has been said under that head. In 
fact, it may be regarded as rooted and perma- 
nent anger. 


LOVE. 


Tue effects of this passion are not unfre- 
quently confounded with those of others, 
which it serves to call forth and bring into 
action, as hope, fear, joy, grief, anxiety, 
jealousy, and disappointment, none of which 
are essential to love, though all occasionally 
combined with it. In order to place its na- 
ture in the clearest point of view, we should 
select an instance which is least likely to in- 
volve any subsidiary feelings. 
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If the passion be not declared, doubt 
and apprehension must necessarily accom- 
pany it ; if not reciprocated, hope may at- 
tend and modify its symptoms, or fears may 
arise and alter its influence; if there be no 
room for hope, grief or jealousy will proba- 
bly interfere; and it will be impossible from 
such an example to form a just estimate of 
its real nature and effects. 

Love being a noble and generous passion, 
is most likely to rouse those feelings that ac- 
cord with its character; but under particular 
circumstances, the bad as well as the good 
passions may be called into action, and the 
real influence of this emotion be obscured or 
disguised. In selecting the following instance 
as most illustrative of its nature, it is not 
meant to imply that this passion can only be 
truly felt when reciprocal, but that it can 
then only be divested of correlative emo- 
tions. The emotion of which I propose to 
investigate the nature and effects on the ani- 
mal economy may be defined,—that attach- 
ment between the sexes which springs from a 
mutual congeniality of mind, occasionally 
awakening every inherent sensibility. 

Without searching minutcly into the 
origin of those propensities which naturally 
endear the sexes to each other, and form ties 
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more strong than friendship or kindred; and 
without pretending to offer any thing new, or 
to exhaust a subject so extensive and fertile, 
I propose simply to state a few of those mo- 
tives which appear to me most strikingly to 
illustrate its moral nature and origin. 

The love of pleasure and the love of 
power are alike common to both sexes, but the 
means of commanding them have been dif- 
ferently apportioned to each; both being 
made in some measure dependent upon the 
other; and this circumstance seems to form 
the first natural tie between male and female. 

Bodily strength, and the corresponding 
attributes of mind, have been allotted to 
man. Delicacy of form and gentleness of na- 
ture are more peculiarly the portion of wo- 
man. Conscious strength and love of power 
in the former, weakness and sense of depen- 
dence in the latter, make the one as ready to 
receive as the other to afford protection, 
while mutual pleasure and reciprocal advan- 
tage spring from this union. 

Pride, which is a principle closely inter- 
woven in our nature, and too often proves 
the bane of friendship betwixt man and man, 
is here prevented from intruding by the di- 
versity of attribute between the sexes, leaving 
to both a conscious excellence without excit- 
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ing rivalship or jealousy ; each commanding 
the admiration of the other, but neither ex- 
periencing a sense of inferiority or degrada- 
tion. 

_ Regarding the passion of love as the im- 
mediate result of mutual sympathy, its per- 
fection must correspond to the extent and va- 
riety of this reciprocity of feeling ; to which 
congeniality of sentiment, similarity of taste, 
and unison of temper, cannot fail to contri- 
bute; and the more closely they are found 
to accord, the more firmly will the attach- 
ment be cemented, and the more certain the 
prospect of its duration. 

It cannot be denied, that attachments be- 
tween minds that have little delicacy or re- 
_ finement are often formed without any regard 
to moral perfections; beauty and loveliness, 
as an ingenious philosopher has lately illus- 
trated with considerable success, being no 
self-existent or abstract qualities, but wholly 
dependent upon and relative to the feelings of 
the beholder, what is capable of exciting the 
most lively emotions in the breast of one per- 
son awakening no pleasing association in that 
of another, who is endowed with - less 
warmth of feeling and less delicacy of senti- 
ment. The degree and perfection of the pas- 
sion must therefore depend as much on the 
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mind of the individual who experiences it, as 
upon the object for whom it is entertained; 
and from diversity of character every variety 
of taste may be accounted for, and every gra- 
dation of love be produced, from more sen- 
sual desire to that feeling which ennobles and 
exalts human nature. 

The physical influence of this passion, ex- 
clusively considered, cannot be otherwise 
than productive of beneficial effects on the 
animal economy, from its analogy to joy and 
pleasure ; but having the peculiar faculty of 
awakening all the sensibilities of our nature, 
its indirect influence comprises that of every 
other emotion of which the human mind is 
susceptible. Fear, hope, grief, joy, pity, 
anger, may be roused by turns into action, 
and produce effects on the bodily economy 
often confounded with, though widely differ- 
ent from those of love. To enumerate these 
would be recapitulating what has been al- 
ready stated in separately treating of each of 
these passions, and any one may be able with 
a little reflection to analyze the particular 
emotions by considering the concomitant cir- 
cumstances, and thus alloting to each its due 
portion of influence in the effects produced 
on the animal economy. 

This concludes my observations on the 
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economy of the sensations and passions, or 
the connexion between sensation and motion, 
which I regard as the more simple pheno- 
mena of life. We shall hereafter treat of 
others of a more complicated nature; but we 
have previously to inquire into the natural 
means of restoring the capability of sensation 
and the faculty of motion. After which we 
shall be better prepared to explain the de- 
rangement of function incidental to the bo- 
dily organs, and the influence of medicine 
in restoring their healthy performance. 
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_Organs.———Physical Cause of Hunger inquired into. 


SECT. I, 


NUTRITION. 


CHANGES attendant upon the Performance of the Functions, 
The Means of Reparation. How we are led to seek them.— 
Causes of the Degree of Sensibility possessed by internal 
Not 
owing to Attrition of the Fibres, Irritation from the Gastric 
Juice, or Collapse of the Organ.——lIts apparent Cause deduced 
from the Symptoms. Explanation of the Phenomena attend- 
ing ‘it. The Sense of Nausea; its Nature and Cause. 
Its Affinity to Hunger.——The Sense of Thirst; its Nature 
and Cause. Different Modifications of it in Health aad Dis- 
ease. Assimilation, how effected. Cause of Shivering and 
Hectic Flush after Eating. Absorption, how accomplished. 
Deposition, probable Means by which it is effected. Separa- 
tion of Parts previous to Excretion. Means by which 
Solution is effected.——Excretions derived immediately from 
the Blood. Solid Nature of the Feces accounted for. 


HAVING been led to the conclusion, that 
every sensation excited is the effect of a tran- 
sient change produced on the nerves, and 
that every motion is the consequence of a 
change of state in the moving fibre, effected 
by the nervous influence, we are naturally 


induced to inquire by what means the animal 
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body is enabled to restore these incessant 
changes, so as to render the organs fit for 
supporting the continued performance of their 
different functions. 

This renovation, as experience testifies, is 
produced by food and rest, nature’s grand 
restoratives: the former affords fresh ma- 
terials for replacing those which are no longer 
fit for the performance of these functions ; 
and the latter suspends, in a great measure, 
these functions themselves, and allows time 
for a more perfect assimilation and deposition. 
Instinct alone impels us to seek these means 
of restoration; prompting us by the uneasy 
sensations in voluntary organs, attendant upon 
the excessive changes which over-action pro- 
duces; and by the impeded functions, which 
result from the same changes in organs of 1n- 
voluntary motion. 

The faculty which different organs possess 
of exciting mental perception of the impres- 
sions they receive, or the changes they un- 
dergo, secms, as before stated, to bear a re- 
Jation to the proportion of their nerves, which 
proceed directly to the brain, without the 
interruption of those knots or enlargements 
termed ganglia. As internal organs are chiefly 
supplied with gangliac, and external with 
cerebral nerves, the latter possess this faculty 
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in a much more eminent degree than the for- 
mer, which from ordinary impressions ex- 
perience no sense of feeling sufficient to excite 
consciousness in the mind. The tongue, 
which is amply provided with cerebral nerves, 
is highly sensible of every impression it re- 
ceives; but the same substances cease to 
produce a sensible impression as they descend 
into the stomach; a degree of heat or cold 
that could be scarcely borne in the mouth 
being hardly perceived in the stomach. The 
final cause or design of this peculiarity suf- 
ficiently appears in the necessity of our being 
made acquainted with the nature of our food, 
while we have yet the power of rejecting it ; 
whereas the continued mental perception of 
the changes it induces could answer no useful 
purpose in the animal economy. The sto- 
mach is not, however, wholly destitute 
_ of the faculty of exciting mental perception, 
being supplied from the eighth pair of cerebral 
nerves, to which it probably owes the capa- 
bility of exciting the sensations of hunger, 
nausea, and the perception of any strong 
and unusual impression. The exciting 
causes of those sensations which are habitual 
to this organ, as hunger and thirst, are points 
about which physiologists have long been at 
variance, and still continue to be so. Instead 
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of engaging in an elaborate refutation of the 
many opinions that have been offered on these 
subjects, I shall briefly state some of them, 
and then offer what I conceive to be their 
most probable cause, leaving my opinions to 
stand or fall by their own merit or demerit. 


HUNGER. 


Some have ascribed hunger to the attrition 
of the fibres of the stomach against each 
other; but this opinion requires that it should 
be previously ascertained, whether this organ 
is ever so much emptied as to bring its sides 
into actual contact. Others ascribe it to irri- 
tation from the gastric juice corroding the 
stomach; but I can see no reason for sup- 
posing any fluid painful to an organ that is 
in perpetual contact with it ; and I think it 
contrary to reason and analogy, that any or- 
gan should secrete a fluid to irritate itself. 
Others ascribe the sense of hunger tocollapse 
of the stomach; but why should collapse be 
painful? The bladder, when collapsed or 
emptied, is not painful; and no reason is 
offered why the stomach should be so. 

But none of these opinions, if admitted, 
are at all adequate to the explanation of the 
phenomena. | 
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- Thus why does hunger cease spontane- 
ously, then recur again? If it arise from at- 
trition or the irritation of the gastric fluid, 
what suspends for a time the operation of these 
causes and then induces its recommence- 
ment? If from collapse, why does it cease 
occasionally without food being taken, or why 
does a dose of laudanum remove it? Why 
does fasting beyond the accustomed hour 
cause indigestion? The reverse should arise 
from accumulation of the gastric juice. 

These and many other phenomena remain 
unaccounted for upon any of these supposi- 
tions; let us then re-consider the symptoms, 
and inquire what they lead to. 

After taking food, the chyme, as it is 
stated, does not begin to pass the pylorus for 
a considerable time, whence we may conclude 
that the action of the muscular fibres is not 
very powerful at this time, or the contents 
of the organ would be thrown up «into the 
cardia or forced through the pylorus. | 

The closing of the pylorus after repletion 
of the organ may be referred to increased dis- 
tension of the stomach, mouths contracting, 
according to a general law, as their organs re- 
Jax and become over-distended. The subse- 
quent relaxation of the pylorus may be refer- 
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red to diminished bulk of the organ from the 
absorption that has taken place. 

When the food passes the pylortig) the 
muscular fibres begin to act with more vigour, 
excited by the natural stimulus of distension ; 
not however the uniform distension of the 


‘food contained, but the pressure alternately 


applied and removed at every descent and 
ascent of the diaphragm. | 

From whence we may conceive why mo- 
derate exercise, which accelerates respiration, 
contributes to promote digestion if not taken 
till after the pylorus relaxes, but before that 
period increases the constriction of that 


sphincter and retards digestion. 


As a depletion of the organ advances, the 
extent of contraction exerted by the muscular 
fibres must keep pace with the decreasing 
bulk of the organ; and this indicates an in- 
creasing mobility from continued action, which 
well accords with the principles formerly de- 
duced ;—mopility at first increasing with ex- 
ertion. 

As the organ becomes nearly empty, the 
extent of contraction increasing in proportion, 
painful or uneasy sensation arises. Does 
not this indicate the next stage of action 
or painful sensation attending excessive con- 
traction? But let us proceed. 
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If food be not taken soon, the painful sen- 
sation increases for a time, and then often 
subsides spontaneously. Does not this indicate 
the last stage or suspension of action from want 
of power to act ? 

But if food be taken, the organ soon ex- 
hausis its remaining portion of mobility 
whilst we are eating, and then remains ina 
state of quiescence, and hunger ceases, as a 
state of relaxation follows one of over-action. 
The pleasing impression of the food may also 
contribute to promote this relaxation, as well 
as the exhausted state of the fibre. 

The sensation of hunger I conceive, then, 
to be the perception of painful exertion or 
inordinate contractions in the muscular fibres 
of the stomach ; being analogous, as Bichat 
had conjectured, to the sense of fatigue pro- 
duced by over-action in other organs of mo- 
tion. We may now proceed to shew how far 
this explanation accords with other pheno- 
mena. 

After the sense of hunger is removed by 
repletion of the organ, depletion does not 
commence for a considerable period ;—a state 
of previous over-action requiring one of sub- 
sequent rest. 

The final cause of this suspension is pro- 
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bably intended to allow a proper period for 
the more perfect maceration and absorption 
before the chyme is transmitted to the intes- 
tines. It might perhaps be expected, if 


hunger be a sense of over-action in the fibres 


of the stomach, that these efforts of contrac- 
tion should cease the moment they become 
painful. But it is to be observed, that the 
stomach is not an organ of voluntary motion ; 
and even in voluntary organs we do not find 
this to be always the case. Reasoning, there- 
fore, a fortiori, it is less likely to be so in in- 
voluntary organs: thus cramps or spasms are 
often kept up in the limbs for a considerable 
period, though productive of much more 
pain than the cause exciting them. 

A dose of laudanum removes the sensation 
of hunger. I think John Hunter somewhere 
offers a conjecture, that the pain of an inflamed 
part does not arise from over-distension of 
the inflamed vessels; but from their inordi- 
nate and ineffectual efforts to resist distension : 
an opinion highly probable, as emollients, | 
which increase the over-distension, by in- 
ducing relaxation, relieve the pain by allay- 
ing the efforts of resistance : in like manner, a 
dose of laudanum, by allaying the action of 
the stomach, removes the sensation of hunger. 
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When hunger ceases spontaneously, it 
recurs again after a certain time, which like- 
wise admits of easy explanation. If the na- 
tural customary support of food be too long 
withheld, a state of relaxation and debility 
succeeds to over-action, and the efforts of con- 
traction cease spontaneously ; but after action 
has been suspended long enough to produce a 
renewal of power, any exciting cause gives 


rise to a recommencement of action; and 


thus hunger ceases and returns. The exciting 
cause to this renewal of action may be fresh 
distension, suddenly induced by the genera- 
tion of air, supposed to arise from incipient 
fermentation ; and it appears that the mind 
has also some influence, as thinking of hunger 
increases it. The distension produced by 
air is very different from that of food; the 
latter from its specific gravity pressing chiefly 
on the lower, the former from its levity as- 
cending to the upper surface of the stomach, 
hence producing nausea and eructations. 
Liquids allay the sense of hunger; but 
their effect is transient, as they soon pass off. 
As the regular returns of motion and rest, 
at stated periods, improve the tone of every 
organ; whereas over-action, and long inaction 
alike, impair their energy; we may easily 
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conceive why eating too much, and too long 
fasting, are both liable to cause indigestion. 

As hunger depends not merely upon the 
alternate distension and collapse of the sto- 
mach, but upon the different stages of action, 
and fatigue in the moving fibre; persons of 
weak digestion are more subject to the quick 
return of hunger, because the weakest fibre 
soonest experiences fatigue, which may, in 
some cases, recur before the stomach be half 
empty. Accordingly we find, that the weakest 
constitutions are least able to bear fasting, and 
causes impeding digestion sometimes induce 
voracious appetite. In short, all the phe- 
nomena appear to admit of solution on these 
principles, which derive additional support 
from their conformity to the general laws of 
the animal economy. 


NAUSEA. 


Tue sense of nausea bears some affinity 
to that of hunger, and is with apparent 
reason referred to the inverted, or altered 
action of the stomach; as eructations, which 
often attend it if the stomach be empty, 
seem to prove. That nausea is the per- 
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ception arising from a change in the action 
of the organ, and not the direct impres- 
sion of the substances producing that change, 
is manifest from the fact, that this sensation 
remains nearly the same, varying in degree 
rather than in kind, although induced by 
fifty different substances, bearing no affinity, 
or resemblance to each other, in sensible 
qualities. It is probable, however, that nau- 
sea is not only an unnatural, but also an ex- 
cessive action of the organ, and hence the 
afhinity it bears to hunger. 


THIRST. 


Tue sensation of thirst is also connected with 
the state of the stomach, but has its im- 
mediate seat in the fauces. The cause of this 
sensation is with apparent reason referred to 
suppressed secretion in the glands and mem- 


brane which serve to lubricate the mouth and ~~» 


throat : but the remote causes, or the reasons 
for this secretion being suppressed, are very 
far from having been satisfactorily accounted 
for ; though every thing that tends to eluci- 
date the nature of a symptom that forms so 
prominent a feature in many intricate dis- 
eases, cannot fail to enlarge our views of the 
_ animal economy. 
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It is surely needless to notice the fallacy 
of the opinion, that this symptom arises 
from a general expenditure of the fluids 
leaving the secreting vessels empty: This 
is sufficiently answered by the fact, that thirst 
is as effectually, and in disease more fre- 
quently removed by the abstraction, than by 
the addition of fluids; and drinking to excess 
is at all times more apt to excite than allay 
thirst ; add to this, that cool air and mental 
emotions will often remove it. The cause of 
this suppressed. secretion must then be sought 
for elsewhere, and on reverting to the nature 
and attributes of the secreting vessels, we shall 
find a clue to its explanation. These vessels 
contract from the feeling of internal irritation, 
and like all other moving organs are liable 
from unusual irritation to exert that effort to 
excess, their mobility increasing with exertion 
until a degree of exhaustion and spontaneous 
relaxation supervene; their sphincters obey 
the same law, but as the contraction of the 
vessels in part takes off the impression of the 
blood from the sphincters, and their relaxa- 
tion tends to increase it, the action of the lat- 
ter diminishes as that of the former increases, 
and on the contrary increases as it diminishes, 
so that they in some measure alternate with 
each other; the sphincters relaxing when the 
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vessels contract ; and contracting as the ves- 
sels become relaxed and over-charged. 

Now either of these causes may produce 
suppressed secretion ; namely, excessive con- 
striction of the vessels preventing the trans- 
mission of fluids to their mouths, or excessive 
relaxation of the vessels causing constriction 
of their sphincters; and itis probable that 
either of these causes may occasionally ope- 
rate. It isnext to be inquired, then, when the 
effect originates in the constriction of the 
mouths from over-distension of the vessels, 
and when it arises from constriction of the 
vessels themselves ? 

Experience shews us, that shrinking and 
constriction of the capillaries are usually 
attended with a sense of cold in the part, 
and their increased fulness or distension with 
an augmented sense of heat; and this may 
assist us in ascertaining when the effect is con: 
nected with the one, and when with the 
other of these causes. In the cold fit of fever, 
in which thirst prevails as much as in the hot 
fit, hot liquids, as Dr. Currie remarks, are 
more grateful than cold, and the reverse of 
this is observable in the hot fit. Now the op- 
posite condition of the vessels in the two 
stages would lead us to infer, that the thirst 
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arose from their excessive constriction in the 
cold, and their over-distension in the hot fit ; 
the reason of which states will be sufficiently 
accounted for when we come to Habits 
the doctrines of fever. ph 
When thirst arises from excessive Fane 
immediately succeeding to copious pers- 
piration, there is sufficient reason to conclude 
that the small vessels, being unusually pressed 
upon by increased circulation, have been gra: - 
dually yielding to the augmented impulse of 
the blood, thus producing perspiration ; until 
the relaxation arriving at that point which oc- 
casions constriction of the sphincters, gives 
rise to suppressed secretion, causing thirst. 
Thirst sometimes attends perspiration, 


which also admits of explanation :—Im- 


moderate constriction, and relaxation of se- 


creting vessels are alike productive of sup- 
_ pressed secretion ; but these changes, within 


certain limits, only alter the quantity and 
quality of the secreted fluid ; increased tone 
or diminished area of the vessels rendering 
the secretion thinner, relaxation or increased 
area of the vessels rendering it thicker ; but 
thickened secretion alone may produce thirst, 
and the clamminess of the mouth in some 
cases distinctly felt, indicates this altered 


NUTRITION. 973 


state of the fluids secreted ; while its immedi- 
ately preceding a total suppression confirms 
the probability of their both originating in 
the same cause, namely, relaxation in the ves- 
sels, which gradually yield to the increasing 
impulse of the blood, till they become over-— 
distended, and their mouths constricted. 
The means by which thirst is removed 
are easily explained on this view of its na- 
ture and cause. Perspiration, by evacu- 
ating the vessels, relieves their distension, 
and takes away the constriction of their 
sphincters. Coldairor cold water externally 
applied to the surface of the body, by physi- 
cally constricting the vessels, has the same 
effect. Warm liquids may act as emollients 
do to an inflamed part; the relaxing in- 
fluence of warmth and moisture takes off 
the constriction of the mouths of vessels to 
which it is directly applied, and thus re- 
stores the secretion. Taking a pebble into 
the mouth will sometimes allay’ thirst by 
its impression on the mouths of the ducts, pro- 
ducing their relaxation according to the 
general law of external impressions. <A 
glass of wie or spirits may also, in some 
cases, by its external impression, take off the 
constriction of the mouths of the vessels, 
and relieve thirst; and mental emotions, 
i 
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by their influence both over the sphincters and 
over the vessels themselves, may produce a 
similar effect. 

It may, with some reason, be objected that 
morbid and natural thirst are different. The 
fact appears to be, that the species of thirst 
which is allayed by copious draughts alone, has 
besides the causes above stated, a near affinity 
to hunger, arising partly from the want of 
repletion in the stomach to relieve inordinate 
contraction in the muscular fibres. 

Prompted by these different sensations, we 
are induced to seek those means which in- 
stinct or experience points out as affording re- 
lief, and the food being once received into the 
system undergoes a succession of changes un- 
til it is assimilated to the body; while those 
particles which are no longer fit for the pur- 
poses of life are detached, dissolved, and car- 
ried back into the common mass of circulat- 
ing fluids, until they are finally excreted 
from the mouths of vessels terminating on 
the external or internal surface. 


f 


ASSIMILATION. 


Tue function of assimilation depends chiefly 
upon mixture and dilution, which is performed 
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by the flow of the different secreted fluids 
caused by the relaxation of the ducts, from 
the external impression made by the food 
coming in contact with them, in its passage 
through different organs. Thus the saliva as- 
similates it to the organ of taste, the gastric 
fluid to the stomach, the bile and pancreatic 
juice to the intestines; the glands of the ab- 
sorbents probably perform some additional 
process of assimilation, so that the food is 
deprived of all irritating qualities before it is 
transmitted to the blood. A slight degree of 
irritation is, however, still perceptible after 
eating in persons of irritable habit, about the 
period when the chyle is supposed to enter the 
blood; indicated by a tendency to rigor, fol- 
lowed by a hectic flush; effects probably de- 
pendent upon the altered state of the fluids 
exciting new and unusual impression, differ- 
ent from the natural stimulus of distension, 
repeated at regular intervals. 


ABSORPTION. 


Tue function of absorption consists in the 
reception of the newly assimilated food into 
the vessels opening into the stomach and 
intestines, and its transmission through 
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them, until it arrive at the thoracic duct, and 
unite with the common mass of the blood.— 
The admission of fluid into these vessels may 
be promoted by the contractions of the sto- 
mach and intestines, which must necessarily 
force a portion of their contents into these 
open mouths ; and this once admitted is pre- 
vented from returning, by the valves with 
which the absorbents are amply provided ; 
and consequently every subsequent contrac- 
tion forcing in fresh fluid must contribute 
to propel onward the preceding portion.— 
The same effect will result from the contracti- 
lity of the vessels themselves; distension be- 
ing probably the stimulus that excites them 
to action; which may take place between one 
valve and another, different portions con- 
tracting in succession ; and their structure 
being somewhat analogous to that of veins, 
they probably accord with them in point of 
mobility and permanency of action. 

The function of deposition, by which the 
nutriment ultimately combines with and be- 
comes part of the body, may be conceived to 
depend upon a species of elective attraction, 
by which each part, as bone, muscle, tendon, 
nerve, or membrane appropriates to itself 
such particles from the blood as are suitable 
for its accretion ; and it is not improbable that 
the nervous influence conduces to this effect. 
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It cannot be imagined that mere mechani- 
cal deposition from the mouths of vessels is 


adequate to this purpose, as the vessels would 


be continually filling up; and there appears 
no physical impossibility to prevent its taking 
place through the coats of the vessels thea 
selves, aided by the nervous influence, per- 
haps in some manner analogous to the agency 
of galvanism in decomposing a solution, and 
transporting some of the ingredients from 
one vessel to another along the galvanic con- 
ductor. 

The separation and solution of such par- 
ticles as are become unfit for the purposes of 
life, or for performing the functions of sen- 
sation and motion, may arise from the chan- 
ges they have undergone in the performance 
of these functions having impaired their vi- 
tality, and rendered them subject to the laws 
of physical action. Now the body is at all 
times under circumstances most favourable to 
solution, beth with respect to the nature and 
to the temperature of the fluids, and it is less 
dificult to account for solution taking place, 
which must happen previously to absorption, 
than to conceive how the body, under such 
circumstances, is ever enabled to resist it. Ac- 
cordingly we find all causes, that tend to im- 
pair the vitality of a part, promote this process; 
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and solution having once taken place, the 
fluids are probably propelled into the mouths 
of vessels as already suggested ; muscular mo- 
tion, friction, or any cause inducing external 
pressure concurring to promote absorption ; 
and in some cases perhaps simple capillary 
attraction may contribute to its commence- 
ment, as in absorption from open cavities. 

As the demand for absorption appears to 
bear a relation to the degree of muscular ex- 
ertion, we may partly perceive the final cause 
or expediency of this function being made to 
contribute to its performance, as the means 
will consequently bear always a due propor- 
tion to the end, or the degree of absorption 
will be equal to the demand for it. 


EXCRETION. 


Tue function of excretion consists in the ejec- 
tion of the particles separated and absorped, 
and likewise in the transmission of such parts 
of our food through the intestines as are too 
gross to be admitted into the mouths of the 
absorbents opening into that canal. It seems 
probable, as Dr. Hamilton, of Edinburgh, in 
his valuable work on purgatives has suggested, 
that the greater portion of excrementitious 
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matter voided from the intestines is derived 
from the mouths of vessels terminating in 
them. 

The solid nature of the feces is no ob- 
jection to this opinion, since it is quite as easy 
to conceive that matters deposited in a cavity 
ina state of solution may become compara- 
tively solid from the re-absorption of the 
more fluid parts continually going on there ; 
as it is to conceive how matters. received into 
the minute vessels in the state of solution 
should be subsequently converted into the 
living solid. This opinion is farther con- 
firmed by the want of any other visible 
emunctory for the solids perpetually rejected ; 
and by the continual accumulation of feces 
under the use of purgatives in some acute 
diseases, when no food has been taken, per- 
haps, for some weeks. 

By these means-then are the changes at- 
tendant upon sensation and motion naturally 
restored ; but as the effects of over-action are 
best removed during sleep, we proceed next 
to inquire into the nature of this condition of 
the body, and the organs to which its influence 
appears to extend. 


SECT. IL. 


SLEEP. 


ONLY a partial Suspension of the Functions. Tn what De- 
gree each Organ participates. The Organs of Mind, of 
Voluntary Motion, of Circulation, of Respiration, of Secretion, 
of Digestion. Cause of Sleep inquired into.—Relation 
between the Sense of Heaviness from continued Efforts of At- 
tention, and Weariness from Exertion of the Linbs.—The -im- 
mediate Seat of these Sensations. —-—Physical State of the Brain 
during Sleep, deduced from the Symptoms attending, the Causes 
inducing, and those preventing Sleep. 
sical Cause. 


Dreaming ; its Phy- 
Why Dreams are more connected at one Time 
Volition not always suspended in Dreams. 
Night-mare; its Phenomena and Physical Cause ; its Relation to 
E.pilepsy. Somnambulism ; Phenomena and Physical Cause; 
why occasioned by. mental! Uneasiness. 


than at another. 


AS every organ susceptible of contraction 
experiences some change from ccentinued ex- 
ertion, sO every one requires in some degree 
that renovation which is derived from rest 
and sleep. fey. 

Every extraordinary effort of attention 
or thought is also productive of a sense of 
pain or uneasiness, which indicates changes 
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attendant upon over-action in the brain, as 
distinctly as fatigue in other voluntary organs, 
and the brain accordingly experiences a sus- 
pension of function, and derives a renewal 
of power from rest and sleep as conspicuously 
as any other. 

Whether the brain enjoy during sleep a 
perfect suspension of its function, or whether 
association be still carried on, is by some con- 
sidered doubtful: if dreaming occur during 
sound sleep, of which, however, we have no 
proof, this suspension cannot be perfect. The 
question is purely metaphysical, and its de- 
cision of no importance in a physiological 
point of view, as comparative rest answers 
the purposes of renovation nearly as well as 
complete inaction. 

The total relaxation of the voluntary 
muscles perhaps results, without being ac- 
tually requisite, from the position in which 
we sleep, the horizontal posture obviating the 
necessity for their exertion; but habit teaches 
many to sleep in the erect posture, and some 
are able to sleep on horseback; and it is by 


‘no means uncommon for people to walk in 


their sleep, and to exert other voluntary 
muscles, as those of speech. The organs of 
respiration and circulation are never wholly 
suspended from action; and perhaps some 
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voluntary muscles, as those supporting the 
lower jaw, may be also regarded as enjoying 
only a partial rest. 7 

But as every organ endowed sik sensa- 
tion and motion requires some renovation, it 
is requisite to shew that all in some degree 
partake of it. 

If augmentation of function were a proof 
of increased action in every organ, this would 
be very difficult to establish ; but we have 
already seen that some functions are increased 
by relaxation of the organs, as secretion is 
augmented though changed by increased area 
of vessels; and the functions which are per- 
formed by chemical agency, such as assimila- 
tion of food in the stomach, the changes of 
the blood in the lungs, and the deposition of 
nutritive matter from the blood, are better 
performed during rest than action, not being 
directly dependent upon sensation and mo- 
tion. The participation of the brain and 
voluntary organs in this state has been just 
stated ; the following considerations will shew 
that of involuntary organs : 

The organs of circulation enjoy a very 
conspicuous diminution of action during 
sleep, as will appear from the following cir- 
cumstance :—The heart, which in the erect 
posture is pressed upon, and distended by the 
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blood descending from the head with a force 
equal perhaps to four or five pounds, and the 
vessels with the whole weight of the incum- 
bent column, are both relieved from this 
distending force in the recumbent posture; 
the blood now flowing on a dead level, and 
requiring little effort to keep it in motion, or 
prevent over-distension of the vessels; and 
the stimulus which excites these organs to 
action, namely, the feeling of internal disten- 
sion being diminished by the removal of the 
incumbent column, a state of comparative 
rest is allowed to them. 

The organs of respiration equally parti- 
cipate in a state of partial rest, from the slow 
return of blood to the lungs; and as more 
or less general relaxation of the vessels takes 
place, the quantity sent to the lungs in a 
given time is lessened by that detained in 
other parts; and, in addition to this, the 
changes produced by transpiration, which 
are augmented by relaxation of the superficial 
vessels, further tend to supersede in part the 
necessity for respiration by producing analo- 
gous changes in the blood, as rendered pro- 
bable by Ellis in his valuable Treatise on 
Respiration. 

The organs of secretion are relaxed, as 
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appears from secretion being more copious, 
though somewhat altered in quality ; thus we 
find increased secretion of bile and urine, 
whence diabetic persons are most troubled 
during the night, and those who are subject 
to bilious head-aches are usually afflicted with 
them early in the morning. The altered se- 
cretion of other organs is still more obvious ; 
the tongue is more or less furred in the 
morning ; the nose and fauces are generally a 
little stuffed ; and the eye-lids are not un- 
frequently glued together by the thickened 
secretion from their edges; and the whole 
surface of the body is rendered moist and 
clammy; all shewing relaxation in the se- 
creting and excreting vessels. 

Digestion being a compound function, de- 
pendent partly on mixture with the secreted 
fluids, and partly on the action of the organs, 
its changes are less evident; but we have a 
proof that the active part of this function is 
more slowly performed, in the protracted re- 
turn of hunger; as we do not experience this 
sensation the moment we awake, although 
breakfast and supper are less hearty meals 
than dinner, and notwithstanding we fast 
frequently twelve hours during the night, 
while seldom more than half that period 
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feel 


elapses during the day when we are engaged 
in active exertion, without the returning sen- 
sation of hunger. fe 

Sleep then appears to be a abhevalj though 
probably far from a total suspension of the 
functions of sensation and motion. 

We may now proceed to examine more 


particularly the nature and immediate seat of 


those changes which give rise to this suspen- 
sion or diminution of function. | 

In treating of the power of motion, we 
traced a succession of stages attending bodily 
exertion, exhibiting at first. symptoms of in- 
creasing mobility, then causing a painful sen- 
sation to arise, and at last a diminution or 
loss of the power of action. The same stages 
are also observable in the phenomena of men- 
tal exertion ; the powers of voluntary associ- 
ation increasing as we continue to meditate 
upon, or discuss a difficult subject, the con- 
ception becoming clearer, and the judgment 
more correct; but after a certain period the 
powers of mind begin to decline, and the ef.- 
fort of voluntary association now becomes 
difficult and painful; and at length the faculty 
of attention is either greatly diminished or 
wholly suspended. Similar consequences 
also result (as before stated) from forcibly 
continuing the effort after it has begun to be 
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painful; infla mmation or symptoms approxi- 
mating to it being alike incidental to all 
organs. 

Fatigue then, mental as well as bodily, 
seems to result from changes induced in the 
organ exerted; and from the nature of the 
changes that result from forcible efforts of 
attention too long continued, the uneasy sen- 
sation they produce appears to proceed from, 
or to be closely connected with, change of 
condition in the minute vessels. 

That change of circulation in every organ is 
productive of change of function is unques- 
tionable, and in none is this more conspicu- 
ously true than in the brain, which is gene- 
rally the first to participate in every alteration 
the circulation undergoes; partly perhaps 
from its receiving blood more forcibly and 
abundantly than other organs, and. partly 
from its being confined on every side by 
bone, which renders it more sensible of in- 
creased or diminished pressure. Thus the 
mental faculties are impeded by a loaded 
stomach, and confusion of thought attends 
a hurried circulation from whatever cause it 
arises. 

It appears highly probable then, that an 
altered state of vessels is the immediate cause 
of the uneasy sensation that attends exces- 
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sive efforts of thinking; and the affinity of 
drowsiness to the sense of heaviness in the 
forehead felt when attention begins to be irk- 
some, points out the probability that some 
connexion prevails between the causes induc- 
ing them; the nature of which will appear 
from a careful analysis of the phenomena. 

Experiment proves, that pressure alone 
in the brain is capable of producing sleep, 
and injuries of the head often confirm the 
fact ; from which Dr. Whytt was led to infer, 
that congestion of blood giving rise to pres- 
sure was the immediate cause of sleep. But 
congestion alone does not always produce this 
effect, or it might be brought on at pleasure 
by hanging down the head; and immoderate 
congestion, while the vessels retain the power 
of action, appears in many cases to prevent 
sleep by the irritation it excites. If conges- 
tion contributes to this effect, which it is 
highly probable that it does, it seems to be 
only when it is moderate in degree and at- 
tended with some particular circumstance, 
which remains to be inquired into. 

The following considerations lead to the 
conclusion, that this additional circumstance 
consists in a state of relative exhaustion in the 
blood-vessels, analogous to the stage succeed- 
ing to painful exertion in other moving organs; 
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inducing a spontaneous relaxation of the ves- 
sels, and causing a slow and full circulation 
in the head. 

The inference is founded on the following 
arguments : 

In the first place, we find all the symptoms 
attending the approach of sleep to indicate 
retarded circulation with congestion in the 
minute vessels of the brain. 

The phenomena of motion exhibit in 
every organ distinct successive stages, and the 
blood-vessels being subject to the same laws, 
indicate symptoms of similar changes ;_ cir- 
culation being somewhat languid in_ the 
morning; more active and vigorous towards 
noon; quick and irritable about evening; but 


fuller and slower at night as sleep approaches. 


These changes occur indeed sooner or later 
in different constitutions, and vary also in de- 
gree; a pulse of fifty-six being natural to one 
person, and one of ninety-six to another, 
while children often sleep with a pulse above 
an hundred. 

The symptoms of relaxation of vessels 
first shew themselves about the lower extre- 
mities, where the pressure of column is_ the 
greatest; hence in persons of weak constitu- 
tion, and in old people, we find the legs and 
feet are apt to swell towards evening.. Yawn- 
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ing and stretching are probably spasmodic 
efforts, analogous to tonic spasms, to remove 
an uneasy sensation, which may result from 
relaxation of vessels causing congestion of 
blood in the lungs, and perhaps in the region 
of the neck, extending occasionally to the back 
and shoulders. This affection sometimes oc- 
curs in the morning before we rise, a period 
when congestion is very likely to prevail in 
the superior parts of the body, from continu- 
ance of the horizontal posture, after sleep has 
restored the powers of circulation: and con- 
gestion may at any time be brought on by 
mental impressions, which are calculated to 
induce it, as before explained, by increasing 
the perception of the feelings that give rise to 
this effect. Flushing of the face, redness of 
the eyes, which chiefly derive their blood from 
the central artery of the retina, and sense 
of fulness in the forehead, still more unequi- 
vocally indicate relaxation and congestion in 
the vessels of the brain; and the impaired 
energy of the organ, from this state of circula- 
tion, becomes the exciting cause that prompts 
us to seek relief from the suspension of func- 
tions now no longer performed without pain 
or difficulty. The recumbent posture is re- 
sorted to as requiring the least bodily exertion, 
U 
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and the increasing congestion that follows, 
soon induces a total suspension of the faculties 
of voluntary association. 

In the next place, all the causes of sleep are 
calculated to produce retarded circulation, 
with congestion in the brain. 

Moderate and continued exertion, keeping 
up an increased action in the arterial system, 
naturally predisposes to subsequent relax- 
ation, and is proverbial for inducing sound 
sleep. A hearty meal, when no moral cause 
prevents it, as inthe lower animals, evidently 
has the same effect. This cause produces by 
its grateful impression a general relaxation 
of vessels, thus promoting full circulation ; 
while the pressure of the distended sto- 
mach on the descending aorta, and all the 
neighbouring vessels, may cause obstruc- 
tion, and promote congestion. Extreme cold 
‘s known to induce sleep. The constriction 
of the superficial vessels which cold occasions, 
must impede their action, and retard circu- 
lation; at the same time that the increased 
afflux of blood to the internal parts must excite 
congestion. This is perhaps further pro- 
moted in the head by the fur caps, and other 
means, generally adopted by travellers under 
such circumstances, to keep the head warm. 
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Continued and powerful exertion, which 


quickens the circulation, is consequently found» 


in extreme cold, to be the sole preventive of 
sleep. The horizontal posture, as already ex- 
plained, every way contributes to retard circu- 
Jation, and from simple gravitation promotes 
congestion in the head, and consequently fa- 
vours the accession of sleep. There are, how- 
ever, exceptions: the corpulent and plethoric 
often sleep sooner in the erect, or rather re- 
clining posture; which may be thus explained: 
Circulation in them is at all times slow and 
languid, the vessels being overcharged and 
disposed to yield to the pressure of column, 
which is shewn by the tendency to swelling 
in the lower extremities towards evening ; 
they require therefore only a slight obstruc- 
tion to overpower them, and induce their re- 
laxation ; which in a sitting posture is pro- 
moted by the pressure of the incumbent parts, 
and the resistance of the clothes, rendered 
more tight, especially round the neck and 
waist, by the reclining of the head, and the 
sinking down of the abdominal viscera, and 
partly perhaps by the unequal pressure of the 
body on the seat which supports it. All these 
causes tend to obstruct the circulation, to in- 


duce a relaxation of vessels, and to promete | 
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sleep. In the horizontal posture these causes 
are removed, and the vessels relieved from 
oppression; and being partially revived by 
the rest, surreptitiously as it were, obtained 
in the erect posture, now resume their office 
with activity, and thus for a time quicken cir- 
culation in the horizontal position, and pre- 
vent sleep. 

Among the causes that promote sleep, 
there are many others which are insufhcient, 
when separately present, but under favour- 
able circumstances give rise toit. Thus a warm 
fire, after previously taking exercise in cold 
air, or after a full meal, or towards evening, 
when the vessels are predisposed to relaxation, 
has the effect: but when the vessels are 
not predisposed to relax, or when one of the 
causes only is present, as a warm fire, or a 
hearty meal, this, instead of retarding, may 
accelerate circulation. 

And thus we find every thing concur to 
prove, that congestion must be joined with re- 
laxation of vessels, or full and slow circula- 
tion is required to produce sleep. 

As the drowsiness preceding sleep is not 
so much an inability to act, as an aversion to 
action, it may be overcome or encouraged toa 
certain extent; and habit has considerable 
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influence in accelerating or retarding the pe- 
riod of its recurrence, attention increasing the 
effect of this sensation, as it does of every 
other; whence thinking of sleep, or fancying 
ourselves sleepy, may help to induce drow- 
siness; other moral causes may also concur 
to promote or prevent it. Old people having 
fewer motives for exertion, are more dis- 
posed to sleep; and children may be lulled 
to rest by the humming of a tune, or the mo- 
tion of a cradle. Drowsiness may for a time 
be overcome by exertion; but when the con- 
tinuance of action has been kept up for an un- 
usual period, further resistance becomes in- 
supportable, and the soldier will sleep in the 
midst of danger, and the criminal to the very 
hour of execution. The nearer we approach 
to this state, the more perfect will be the sleep 
induced ; whence old people who doze much, 
and use little exertion, seldom sleep soundly. 

Lastly, every circumstance that accele- 
rates circulation or removes congestion pre- 
vents sleep ; such as active exertion of mind 
or body; strong impressions of joy, grief, 
fear, or anger; and likewise such causes as 
tend to produce immoderate congestion, which 
is equally unfavourable to sleep, from the ir- 
ritation it excites; thus, according to circum- 
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stances, evacuations may either impede or 
promote the approach of this state, which 
appear, from the foregoing arguments, to re- 
quire the conjunction of retarded circulation 
with moderate congestion in the vessels of 
the head. 

When sleep comes on slowly and feebly, 
the eyes are closed, and volition suspended 
before association of ideas ceases. In this state 
the perception of external objects being want- 
ing, we soon forget our situation; and the 
strange images which imagination presents in 
this imperfect state of the mental functions, 
between sleeping and waking, constitute our 
dreams. 


DREAMING. 


DreaMinG occurs not only at the accession, 
but also at the retrocession of sleep. 

When the tone of the vessels is so far re- 
stored as partially to relieve the congestion, 
the powers of association recur; but the eyes 
not being immediately opened, we are not 
conscious of our situation, and if we reason at 
all, it is generally from imaginary percep- 
tions. 
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Thus we sometimes dream we are in a 
foreign land, and wonder how we came 
there, and often retrace events to ascertain 
this point with considerable accuracy; until 
the surprise excited by the novelty of the in- 
ternal perceptions becomes an inducement to 
bodily exertion, and the attempt to move 
helps to restore the powers of action, and a 
slight effort, by opening the eyes, corrects 
the judgment, and dispels the illusion. 

During dreams the lips are often observed 
faintly to move, and not unfrequently words 
are uttered. When they are, or appear to 
be so, our dreams (as Dr. Wilson observes, in 


his Treatise on Febrile Diseases) are gene- — 


rally more connected, from the ideas being 
longer detained, and time allowed for a more 
perfect association and comparison. In this 
case the incidents will appear less confused, 
and the reasoning more correct. The time 
occupied in dreaming will also be more accu- 
rately measured, as the rapid succession of 
ideas will be restrained from the time required 
to give them utterance: for although words 
be not actually expressed, it is probable the 
effort is feebly made, and may occupy the 
same time as if they were. When this is not 
the case, a whole history of fire, thieves,and 
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murder, (as Darwin observes,) may be dreamt 
during the creaking of a hinge or the opening 
of a door. 7 

The celebrated Dugald Stewart ascribes all 
the phenomena of dreams to the suspended 
influence of will leaving association of ideas 
uncontrolled: but the very perfect train of 
reasoning, or voluntary association, that often 
occurs, and the very frequent exertion of the 
organs of speech, and sometimes of the mus- 
cles of voluntary motion, as in somnambulism, 
rather shew that the exertion of the faculty 
of volition, like every other depending upon 
the brain, is only partially impeded by the 
physical state of the organ; this suspension 
being the consequence, and not the cause, of 
the physical changes. 

The following dream, an account of which 
was sent to me by a friend, shews distinctly 
the exertion of voluntary association in this 
state of the sensorium. He had recently been 
on a visit at my father’s; and a few days 
after his return to Ireland, dreamt he was 
again in Liverpool, which occasioned consi- 
derable surprise. He tried to recollect him- 
self, and distinctly traced back all the princi- 
pal occurrences of his departure, journey 
home, meeting with his friends, giving orders 
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for business, &c. and at length convinced 
himself that unreal images were presented to 
his mind. But again he looked around, saw, 
heard, and spoke with the friends he had left; 
yet still persuaded that these could be no 
other than imaginary perceptions, came at 
length to the singular conclusion that he had 
lost his senses; until the agitation excited by 
the idea of insanity, called forth a struggle 
which awoke him, and unravelled the mys- 
tery. Now this effort of recollection implies 
an act of volition ; and so connected a train of 
reasoning proves a state of the mental faculties 
far removed from fortuitous and incongruous 
association; or such as might result, accord- 
ing to Mr. Stewart's idea, from the suspended 


influence of volition leaving this faculty 


without control. 

Experience, as before stated, seems to 
prove that the mental faculties, as perception, 
judgment, volition, depend more immedi- 
ately upon the state of the cerebrum or brain. 
It likewise appears from similar experiments, 
and from injuries of the spine, that the func- 
tion of motion is more immediately depen- 
dent upon the state of the cerbellum, or little 
brain, pressure on this or gan being found to 
induce convulsions, not sleep. 
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Now we may easily conceive that the un- 
equal removal, or accession of congestion, re- 
storing or impeding the function of one or 
other of these organs in a greater degree; 
or excessive congestion in either of them, may 
induce different phenomena. 


INCUBUS. 


Ir congestion remain in the cerebellum and 
spine, when removed from the brain, it will 
produce the partial restoration of the mental 
functions, while those of the body remain 
impeded; and much alarm will naturally 
result from this consciousness of the loss of the 
power of motion. As some of the involun- 
tary motions may also participate, or those 
termed mixed motions, as respiration, an 
uneasy sense of oppression will probably at- 
tend this condition, and may serve to account 
for the nature of the associations that gene- 
rally arise in the mind; daily experience con- 
firming the fact, that our dreams are much 
influenced by uneasy sensations. 

The following circumstance related to me 
by the gentleman to whom it happened, serves 
to illustrate this fact. He dreamt that in car- 
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rying some large weights, he let one fall and 
crushed his toe. On awaking he found to his 
surprise, the toe swollen and really painful. 
But the pain continuing to increase for some 
days, he applied to his physician, and was 
informed that his case afforded a fine speci- 
men of the first attack of gout. 

That state of the sensorium induced by 
unequal congestion, termed incubus, or 
night-mare, is generally attended by a sense 
of terror and anxiety, with the desire to move, 
without the ability. A load is felt on the 
breast, or some frightful image is presented to 
the mind, prompting us to flight or resistance, 
which the limbs are unable to afford; until a 
sudden effort restores the power of contraction, 
removes the congestion, and dispels the 

symptoms of this unpleasant affection. 

Some of the older writers, as Calius Au- 
relianus, have classed incubus along with 
epilepsy; and the termination of this affec- 
tion, when very frequent, in epilepsy; and 
the fact, that epileptic persons are peculiarly 
liable to it; while the same causes induce 
both, are circumstances that shew their 
athnity, and serve to throw light on the na- 
ture of both these affections. 

The causes most frequently inducing in- 
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cubus are, a heavy supper, and the supine 
posture; two circumstances that strongly 
confirm the probability of its connexion with 
undue congestion in the cerebellum and spine. 
Its occurrence when lying on the side is com- 
paratively rare, but certainly not impossible. 
If the faculty of perception and judgment 
be but imperfectly recovered, after the use of 
the limbs is restored, this will produce the 
singular affection termed somnambulism. 


SOMNAMBULISM, 


Is a perfect restoration of the faculty of loco- 
motion, with only a partial perception of ex- 
ternal objects, and an imperfect use of reason. 

The eyelids are generally raised, but the 
objects painted on the retina convey no im- 
pression, or a very imperfect one, to the mind, 
from the pressure on the brain obstructing 
perception, or the incapacity of the nerves 
to excite it. In some cases vision is partially 
recovered, as persons in this state will unlock 
doors, having taken a key out of a drawer on 
purpose ; but as they generally awake by 
striking against something in their way, it is 
clear that vision is only partially or indis- 


SLEEP. 301 


tinctly restored. The mind is throughout in 
a state of dreaming, fixed on some imagi- 
nary conception, regardless or imperfectly 
conscious of surrounding objects. When 
spoken to, people in this condition, if asked 
where they are going, will often answer with- 
out awaking, and declare their purpose ; 
which is always such as might be expected in 
a dream. 

An acquaintance who lived in the coun- 
try, informed me of his having walked out 
into the road for some imaginary purpose in 
the middle of the night, and though covered 
only with his shirt, and the weather ex- 
tremely cold and frosty, had proceeded some 
distance before he awoke, which happened 
from his falling over a heap of stones. He 
was here found by his friends, who, alarmed 
at the noise he had made in going out, had 
followed different roads in quest of him. 

If the congestion recede partially or un- 
equally from the brain, while it is entirely 
removed from the parts more immediately 
connected with the function of loco-motion, 
the faculties of perception and judgment, and 
the external senses, will be but imperfectly 
recovered after the use of the limbs is re- 
stored ; and this will produce the singular af- 
fection above described. 
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The causes that induce this affection are 
mental uneasiness, or any secret sorrow prey- 
ing on the mind; and grief, from its mode of 
action, in over-distending the vessels of the 
brain, seems well calculated to produce im- 
moderate relaxation, and leave a degree of 
congestion in this part of the sensorium, after 
the tone of the vessels is perfectly restored in 
others less intimately connected with the per- 
ception of moral impressions ; as appears to 
be the case with the cerebellum and spinal 
marrow. . 
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SECT. I. 


GENERAL GAUSES OF DERANGEMENT. 


SENSATION and Motion may be separately deranged,_—In 
what Organs the Loss of Sensation involves that of Motion; and 
The 
Causes from which Derangements may arise reduced to two 
Classes. ——Altered Structure, and altered Circulation. 
The former involved in Obscurity. The latter more within 
the reach of Investigation. The Sensorium selected for il- 
lustrating the Effects of altered Circulation. Important Prin- 
ciples to be observed in tracing the Analogy between the Affec- 
tions of the Sensorium and those of other Organs. The Ana- 
logy and Connexion between different Affections distinctly 
considered; exemplified in Hypochondriasis and Dyspepsia. 


in what Organs they are not necessarily conjoined. 


"THE intimate connexion between these func- 
tions warrants their being treated together, 
although derangement of the one does not ne- 
cessarily involve that of the other. 

The line of distinction between those or- 
gans in which sensation and motion are, and 
those in which they are not necessarily con- 
joined, appears to be easily drawn. The 
motions of involuntary organs depend imme- 
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diately upon the corporeal feeling of internal 
irritation; in the organic functions therefore 
the loss of sensation involves the loss of mo- 
tion. The action of voluntary muscles, .al- 
though it may, by a powerful impression, be 
excited in opposition to the will, yet owes its 
ordinary exertion to the influence of volition, 
and requires no corporeal sensation to call it 
forth; the loss of feeling in voluntary organs 
does not therefore necessarily involve that of 
motion. 

The various modesin which derangement 
of these functions may be induced will suggest 
themselves from the consideration of the na- 
ture and origin of the functions themselves. 

Sensation is the perception of chatiges 
produced on the nerves; derangement may 
thercfore arise from lesion of the organ that 
first receives and modihes the impression— 
from that of the nerves that communicate the 
change induced—or from that of the senso- 
rium that perceives it. 

Changes of condition in the organ that first 
receives the impression of external objects are 
numerous; some have already been men- 
tioned in treating of the nature of sensation; 
those for instance proceeding from the frequent 
application - of strong physical impressions, 
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Ly 
which impair the delicacy of the organ: thus 
strong liquors and hot spices, habitually used, 
in time impair the sense of taste; the frequent 
use of purgatives induces torpor of the bowels, 
kc. Changes from injury of the nerve in its 
course to the organ of sense, are proved to de- 
stroy sensation, by the effect of cutting or ty- 
ing the nerves. Changes from i injury in the 
organ that perceives the impression are seen 
toimpair the faculty of sensation in the effects 
of paralysis, intoxication, fever, and mental 
derangement, 

Motion proceeds from the contraction of 
the muscular fibre, induced through the in- 
fluence of the nervous energy ; deri angement 
may therefore arise from lesion of thé organ 
that excites this energy—from th at of thenerve 
which imparts it—or from that of the muscu- 
lar fibre that receives its influence. | 

Change of the power of motion, from in- 
jury of the organ that first excites or calls the 
nervous energy into action, is illustrated in 
the effects of intoxication, paralysis, and in- 
juries of the head. Changes from lesion 
of the nerves that impart it to the moving. 
hbre, are seen in the effect of cutting, tying, 
or compressing these nerves; and gies in pa- 
raplegia from certain. mineral poisons, ag 
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lead, when frequently applied to. the; limbs, 
Changes of this power from, altered condition 
of the moving fibre, that receives the nervous 
influence, have been illustrated in the succes- 
sive stages of muscular action; the phenome- 
naof which present symptoms, first of increas- 
ing mobility ; then of excessive or painful mo- 
bility, with a tendency to spasm; and lastly, 
of diminution or suspension. of mobility. 

Now the causes of all these changes. in the 
ergans that induce, as well as in those.that 
undergo the altered condition essential to the 
production of sensation and. motion, that is 
inthe brain, the nerves, andthe ganglia, in 
_ the muscles and blood-vessels, may all. be re- 
- duced to. two. classes, namely, altered struc- 
ture, or.altered circulation. 

Of the causes of altered structure we have 
a very limited knowledge; being ignorant of 
the laws by. which deposition, of nutritive 
matter and accretion of the animal body. 
are governed. The utmost we can boast of is 
only a general idea of this. function. Thus 
we.conclude, that. the blood conveys to. each 
part the materials,requisite for its. growth, and. 
each part has some how the power of appro- 
priating to itself what is suitable for its nou- 
rishment; probably by a modification of phy- 
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sical and vital action. But with these vague 
and indefinite notions we can never hope to 
explain the varicus deviations from the ord1- 
nary process, and the origin of diseases that 
equally baffle the science of medicine, and the 
art of surgery; such as cancer, rachitis, scro- 
fulous swelling of the joints, ossification of 
the arteries, enlargement of the heart, ancu- 
rism, and a variety of diseases, the nature of 
which we fancy we explain by the use of a few 
technical phrases, totally devoid of meaning. 

Of the change of circulation and its causes, — 
something may be learned by a careful exa- 
mination of the phenomena; and we shall re- 
ceive ample reward for our labour, when we 
come to find, that this important function, the 
derangement of which is the remote cause of 
by far the greater number of diseases which 
medicine has to combat, including many of 
altered structure, 1s governed by a few 
general laws, and is to a considerable extent 
within the reach of medicine, and subjcct to 
medicinal imfluence. 

Having formerly ascertained the nature 
and cause of general participation of the vas- 
cular system, in local changes, we may ex- 
tend our views to some of the phenomena it 
induces, and try to ascertain the extent of its 
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influence in promoting derangement of the fa- 
culties of sensation and motion, and conse- 
quent change of function in different organs 
To investigate all the effects of morbid 
change in sensation and motion, would occupy 
many volumes, as it must comprise the his- 
tory of almost every disease incidental to the 
animal frame. The object of the present in- 


quiry is rather-to ascertain the principles than 


to detail the history of diseases, and this pur- 
pose may be as well accomplished by the selec- 
tion of one or two instances, and a careful 
analysis of their phenomena, as by accumu- 
lating a great variety of examples from differ- 
ent organs, all of which are governed by the 
same laws, and subject to similar derange- 
ment, modified only by the nature of the cause, 
the structure of the organ, and the function it 
has to perform. | 
As the brain, from its control over the ge- 
neral system, is the most important and most 
interesting organ, it will afford the best illus- 
tration of the principles to be deduced; while 
the complicated nature. of its function will 
render the application of these principles to 
more simple organs comparatively easy. 
After we have analysed the phenomena, 
and ascertained the influence of altered circula- 
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tion on the functions of the brain, there are 
certain points which it will be necessary to 
keep always steadily in view, in order to pre- 
vent confusion in our researches into the re- 
lation which the changes in this may bear to 
those in other organs; or in reasoning upon 
the analogy that subsists between the de- 
rangement of function that will result in dif- 
ferent organs, from similar changes in circu- 
lation. 

The first circumstance which it 1s impor- 
tant to observe is, that similarity in the change 
of circulation does not imply resemblance in 
the change of function that follows it. 

Although the laws of circulation may be 
the same in allorgans, it does not therefore fol- 
low that there is any similarity between the 
functions which these organs perform, nor 
consequently any resemblance between the 
derangements to which these functions are_ 
liable: for example, the function of mind, or 
thinking, bears no resemblance to that of di- 
gestion, though both are dependent upon the 
state of the capillary vessels, in the organs 
that perform them: so neither does hypo- 
chondriasis, a derangement of the function of 
mind, bear any resemblance to dyspepsia, 
which is a derangement of the function of di- 
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gestion; although it may hereafter appear that 
they are connected with similar changes in 
the circulation of their respective organs. 

I am disposed to believe that much of the 
confusion that prevails in pathological rea- 
soning might have been avoided, by pro- 
per attention to this simple and almost self- 
evident proposition. The confusion alluded 
to apppears, however, in part to result from 
inattention to another principle, never clearly 
defined or understood, which it is no less im- 
portant to bear in mind, in tracing out the 
analogy between different affections; and 
that is— | 

The connexion between the different or- 
gans, resulting from their mutual dependence 
upon each other, and their general depen- 
dence upon the state of circulation. 

The nature of this connexion will appear 
sufficiently clear from what has already been 


offered on the subject of vascular sympathy ;. 


where it was shewn, that extensive local 
changes are liable to induce general participa- 
tion; and consequently the state of the ves. 


_ sels in one organ cannot be materially altered, 
without causing a participation in those of 


others; and hence.arises the great difficulty in 
drawing the line of distinction between the 
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primary symptoms of a disease, and those 
which are secondarily induced; or, as it is 
technically named, between idiopathic and 
symptomatic affections. 

To illustrate these two important princi- 
ples, we have only to trace, first the analogy, 
and then the connexion that subsists between 
the two affections above alluded to, namely, 
hypochondriasis and dyspepsia; the former 
an affection of the brain, the latter of the 
stomach. 

The functions of these two organs bear no 
affinity to each other; or thinking has no re- 
semblance to digestion, but each depends 
upon the state of its organ for its healthy 
performance. . 

The circumstance which immediately de- 
termines the condition, and regulates the 


function of every organ, is the state of its ir- 
ritability ; or, in other words, its degree of 


susceptibility of impression, and mobility of 
action; and these two faculties, as we have 
already seen in numerous instances, and as we 
shall hereafter find in many more, bear al- 
ways an immediate relation to the force and 
quantity of blood circulating im the capillary 
vessels; irritability being augmented in all 
organs, within certain limits, by determina- 
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tion of blood, and diminished by its abstrac- 
tion. | 

Now morbid irritability of the brain, from 
altered condition of its vessels, affects the 
function of mind, rendering it more suscep- 
tible of mental impressions; consequently in- 
ducing sudden fluctuations of the spirits, or 
alternate exhilaration and depression, from 
the slightest causes; at times, perhaps, an 
unusual degree of irascibility; or if the change 
be excessive, complete perversion of reason 
and judgment may arise from it. 

On the other hand,. morbid irritability of 
the stomach, from altered condition of its ves- 
sels, affects the function of digestion, also ren- 
dering the organ morbidly susceptible of im- 
pression; hence eructations, nausea, or vo- 
miting, are liable to arise from slight causes ; 
an intolerable sense of over-distension may 
result from the Jeast excess in eating; the ap- 
petite may at one time be defective, and at 
another voracious; the secretions may be in- 
creased or diminished, and the whole process 
of assimilation completely vitiated. 

Such will be the nature of the effects pro- 
duced in these two organs by a similar change 
inthe condition of their vessels; and such is 
the analogy that these derangements of func- 
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tion bear to each other. But we come now to 
consider the connexion that prevails between 
these two morbid affections. 

Altered condition of the vessels of the brain 
is liable to induce participation of vessels of 
the same class in other organs, particularly 


in such as are subject to cerebral influence, 


which is probably more the case with the sto- 
mach, than with any other of the organic Vis- 
cera, as the mind experiences more frequent 


and immediate perception of the various 


changes it undergoes, in the different sensa- 
tions of hunger, thirst, nausea, &c. and more 


readily corresponds to these impressions. Al- 


tered condition of the vessels of the stomach 


4s also liable to produce similar changes in 


those of other organs, and none are so apt to 


experience this participation, as those of the 
brain and heart, for reasons formerly alleged 
in treating of vascular sympathy. 


From this it appears then, that altered cir- 


culation of the brain is likely to affect that of 


the stomach; and change of condition in the 
vessels of the stomach is still more likely to 
affect the circulation of the brain; and we here 
perceive the nature and cause of the alleged 
sympathy between these organs; or the rea- 
son why idiopathic dyspepsia is productive 
of symptomatic hypochondriasis; and why 
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idiopathic hypochondriasis produces ‘symp- 
tomatic dyspepsia. 

The vascular system thus appears, (agree- 
ably to inferences drawn in the investigation 
of the influence of the passions on ‘the bodily 


economy) to be the principal connecting me- 


dium, through which the state ‘of the body, 
cand that of the mind, reciprocally mfluence 
wach other. 

Keeping these points steadily in view, we 
tay now proceed to illustrate from affections 
of the sensorium, the précise ‘nature of the 
changes which its ‘circulation is liable to un+ 
dergo, and the particular derangements of 
function that result from them. 

The order in which we pursue the mquiry 
is not very material, nor will it be requisite to 
enumerate ‘every affection incidental to this 


organ, nor to mark out accurately the nicer 


shades of distinction between them, as the 
following observations are not offered with any 
reference to nosological arrangement. 

Sleep cannot with propriety be regarded 
as a derangement, but as a natural suspension 
of the functions, for the purpose of restoring 
their healthy performance. The most fami- 
liar derangement of the mental function, and 
therefore perhaps the most proper to consider 
first, 1s atoxication. 
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INTOXICATION, its Nature and physical Cause deduced from 
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by Convulsions, 
to act by Collapse, explained. 


Whether Collapse may pro- 
Why Syncope is often succeeded 


INTOXICATION. 


THE symptoms of this affection nearly ex- 
hibit the varieties of mental derangement, age 
and. disposition, modifying its effects, as they 
do in other species of insanity; and the in- 
quiry into its physical cause cannot fail to 
be highly interesting, from the inference to 


Vi- 


The Operation of other Causes supposed: 
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which we are almost irresistibly led, that a 
state of the organ nearly similar must also 
prevail in the more permanent species ofmen- 
tal derangement. This inference 1s strongly 
confirmed by the well known fact, that mania 
is frequently brought on by habitual intox1- 
cation. 

From the following considerations, it ap- 
pears that this state of the organ consists in 
augmented determination to the minute ves- 
sels of the brain, along with accelerated circu- 
lation; by which the irritability of this or- 
gan, like that of every otherunder similar cir- 
cumstances, is morbidly increased. Neither 
quickened circulation nor congestion can 
singly produce this effect, or violent exercise 
would bring it, on the one hand, or hanging 
down the head, on the other; but the 


conjunction of these causes seems to be re- 


quisite. 

In the first place, all the symptoms indi- 
cate the conjunction of these causes. The face 
is flushed, the eyes red, the pulse quick and 
strong, the vessels turgid, the heat increased, 
a sense of fulness in the head attends, and 
head-ache generally succeeds to intoxication, 

In the next place, all causes that induce 
determination to the head, with quickened 
circulation, give rise to effects more or less 
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analogous to those of intoxication: thus vio- 
lent exercise, as dancing in heated rooms; 
strong emotions of joy, or transports of rage : 
the delirium of fever, also, which is evidently 
attended with these circumstances, so remark- 
ably resembles, as to be sometimes mistaken 
for inebriation. 

Thirdly, the causes inducing intoxication 
must necessarily give rise to quickened circu- 
lation, with determination to the head, ac- 
cording to the laws of sensible impressions, 
and vascular sympathy. These causes are 
strong impressions, extensively applied to the 
internal surface of the body, but externally 
to the minute vessels ramified over that sur- 
face. Now we have seen, that strong impres- 
sions, external to the vascular system, efface 
the perception of internal distension, thereby 
for a moment suspending their contractions, 
and augmenting the fulness of these vessels. 
But the faculty of feeling being only diverted, 
and not destroyed, the moment the distension 
becomes excessive, this feeling will again pre- 
dominate; more powerful efforts of contrac- 
tion will now be produced, and the succeeding 


effort propel onward a quantity of blood, aug- 


mented in proportion to the previous disten- 
sion; and thus circulation will be quickened. 
But by the laws of vascular sympathy, exten- 
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sive local changes, in the vascular system. soon 
become general, and. the increased action of 
the vessels. of the stomach soon extends to 
other organs; the brain, for reasons before 
stated, being one of the first to. participate ; 
and thus congestion, with quickened circula- 
tion, must result. Accordingly, wine, spirits, 
and strong fermented liquors, produce quick- 
ened circulation, with. determination. to the 
head, and therefore intoxication. Why all 
strong impressions on the stomach: do not 
equally cause intoxication, will be seen here- 
after. 

Lastly, all causes that remove congestion 
from the brain, and moderate the force and 
velocity of circulation, so as to allow the small 
vessels to recover their natural’ tone and con- 
dition, tend to relieve-the effects of intoxica- 
tion. Thus copious bleeding, especially if 
the blood be drawn from the region of the 
head, has this effect. Vomiting, which ope- 
rates nearly in the same way, and causes a ge- 
neral. depletion of vessels, at the same time 
that it removes the impression of the exciting 
cause from the stomach, is also a powerful re- 
medy. Wrapping cold wet clothes round the 
head, and immersing the feet in hot water, 
are capable of suspending its effects for a time; 
but not permanently, as they do not remove 
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the exciting cause from the stomach. Going 
out of a warm room into the cold air, often at 
first increases its effects; muscular exertion 
quickening circulation, as the internal cause 
continuing to operate, counteracts the con- 
stricting influence of cold. Violent pain, and 
sudden emotions of fear, which have been 
shewn to induce constriction of vessels, are 
often known to remove intoxication. 

Sleep is the natural termination of this af- 
fection, the reason of which is easily explain- 
ed, on the foregoing principles. Every moving 
fibre, if exerted to an unusual degree, is sus- 
ceptible of fatigue; but the vessels, as just 
stated, have been excited to inordinate efforts 
of contraction, their natural range of action 
having undergone a change in the whole vas- 
cular system; the mobility of the arteries be- 
ing increased, and the permanent resistance 
of the capillaries perhaps giving place to arte- 
rial pulsation, by which, symptoms of intoxi- 
cation are induced. But the force of the im- 
pression, now wearing off by the gradual de- 
pletion of the stomach, at the same time that 
the fatigue of over-action disposes the vessels 
to relaxation, retarded circulation supervenes 
upon congestion, and sleep is the consequence. 
During sleep the natural tone of all the vessels 
is restored, from the capillaries which have 
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the least, to the arteries which have the great- 
est, mobility; and each class recovering that 
range of action which is most consistent with 
the healthy performance of its function, every 
organ is restored to its natural condition. 

If retarded circulation be prevented from 
coming on by active exertion of mind or body, 
and sleep be postponed till intoxication sub- 
sides from removal of the internal cause, then 
a morbid irritability will remain, or an irre- 
sistible languor may come on. 

Thus then it appears that a state of quick- 
ened circulation, with congestion in the brain, 
is essential to intoxication, as the presence of 
these causes induces, and their removal takes 
away, the symptoms of this affection; and 
this inference is further confirmed by the ge- 
neral laws of sensation and motion, which lead 
us necessarily to the conclusion, that an altered 
state of circulation must be attended with al- 
tered function in the organ. 

The analogy between intoxication and 
mental derangement is so manifest, as almost 
to preclude the necessity of adducing any ar- 
gument in its support. 


INSANITY. 


INTOXICATION arises from a casual and tran- 
sient cause, where no predisposition prevails, 
and therefore ceases as the cause subsides. 
Insanity requires also an exciting cause, but 
chiefly arises from predisposition in the organ, 
and therefore remains more permanently after 
the exciting cause has ceased to operate. 

As at different periods of life particular 
organs are more subject to inflammation, so in 
different constitutions some one organ is gene- 


rally of more delicate texture and more sus- 


ceptible of injury than others: and as external 
form and feature are observed to prevail in 
particular families, so the internal structure 
and organization are also in some measure he- 
reditary; and along with peculiarity of struc- 
ture, the susceptibility of particular diseases 
is handed down from parent to offspring. 

But a predisposition to organic derange- 
ment may be acquired as well as inherited. 
All causes which accelerate circulation, at 
the same time that they cause undue determi- 
nation to the head, if frequently repeated, 
predispose to insanity; the constant recur- 
rence of over-distension destroying at length 
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the tone of the vessels, and leaving an un- 
usual degree of mobility. Thus habitual in- 
toxication, and the unrestrained indulgence 
of the passions, most of which have been 
shewn directly or indirectly to produce the 
effect above mentioned, in time alter the state 
of the vessels, and become predisposing causes ; 
at the same time that a single debauch, ora 
sudden transport of rage, may instantly bring 
on an attack of mania, acting as exciting causes 
where predisposition prevailed. 

As maniacs are at times gloomy and de- 
sponding, at others elated and impetuous, 
some have inferred that these opposite effects 
indicate a contrary condition of the vessels of 
the brain, and that if they are over-distended 
in the latter, they must be collapsed in the 
former. But this conclusion appears to be er- 
roneous; as great a difference prevailing be- 
tween acute and chronic inflammation, yet the 
vessels are over-distended in both, and both 
are relieved by the removal of congestion ; 
modifying circumstances producing the dif- 
ference of symptoms from a state of vessels in 
some respects similar ineach. We see in the 
effects of intoxication varieties as remarkable 
as those of insanity; one person 1s boisterous, 
another sullen and morose; but as the one is 
attended with a pleasing sensible impression, 
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voluntarily applied, and the other as often 
arises from painful as from grateful feelings, 
so the symptoms of intoxication more fre- 
quently exhibit exhilaration than gloominess. 
Most frequently, however, these effects are 
combined, or alternate with each other, and 
this is equally the case in intoxication and 
in mania; the passive stage of inebriation 
coming on, and exhibiting marks of sullen- 
ness, depression, or unusual irascibility, as 
the active stage subsides. 

The opinions of two of the most eminent 
writers who have lately treated of this interest- 
ing disease, respecting the physical cause of 
insanity, though expressed with considerable 
caution, claim particular notice. 

Dr. Crichton conjectures, that all kinds of 
madness are attended with altered circula- 
tion of the brain; and he shews that organic 
injury of other kinds, as tumours, abscesses, 
ossification, and serous effusion, may occur 
without producing mental derangement; but 
in all cases where the general circulation is 
disturbed, he conceives derangement of func- 
tion to attend. Now if it be considered that 
local injury in other organs does not always 
induce lesion of function, until plethora or 
the inflammatory disposition come to prevail, 
and then it becomes an exciting cause to in- 
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flammation, as in tubercles of the lung s;so 
we may conceive similar effects to arise from 
altered structure inthe brain, which becomes 
an exciting cause of organic derangement at 
particular times only, and under particular 
circumstances, 

Mr. Haslam, in his excellent work on the 
same subject, shews that marks of undue de- 
termination to the small vessels of the brain, 
were visible on dissection in eighteen out of the 
first twenty cases he relates; and though he 
does not decide that this was the cause of 
insanity, he ascribes the altered function to 
physical changes in the organ, and leaves the 
reader to judge of their nature, from the im- 
portant facts he furnishes him. 

It is not, however, to be expected, that vi- 
sible changes may always be discovered in ves- 
sels which are too minute to admit ocular 
proof of their existence. Concussion of the 
brain often causes death, without any traces 
of physical derangement being perceptible on 
dissection. After the conjunctiva of the eye 
has been affected with inflammation, a laxity 
of the white vessels remains, apparent only 
in the watery pellucid appearance of the or- 
gan, but sufficiently evident in its effects, 
which occasion a morbid susceptibility of im- 
pression, and render the part subject to fresh 
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inflammation, from exposure to causes other- 
wise too trivial to affect it: so changes may 
exist in the minute vessels of the brain that 
produce important derangement of function, 
yet elude the search of the dissector. 

As insome kinds of insanity the affection 1s 
confined to a particular class of ideas, the im- 
paired tone of the vessels of the brain remain- 
ing, after the more active stage has subsided, 
may be insufficient to excite derangement 
from ordinary impressions, and only produc- 
tive of injury when any casual association 
brings on the train of ideas connected with 
that class of moral feelings whose influence is 
become too powerful. 

As the weakness of these small vessels 
which remains in any organ after inflamma- 
tion is seldom to be removed by local applica- 
tions, but requires constant care in avoiding 
a repetition of the exciting causes until time 
has been allowed for nature to restore their 
tone; so neither can we expect by local ap- 
plication to remove the morbid irritability of 
the more delicate and less accessible organ of 
mind. Local derivation may often be em- 
ployed with advantage as an adjunct to other 
means, but this alone can seldom effect a cure 
without what may be termed moral treatment, 
being required in addition; which consists 
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chiefly in avoiding every cause likely to pro- 
duce those feelings or associations which make 


a powerlul impression on the mind, and in- 


duce determination to the brain. The next 
derangement of function I propose to con- 
sider is 


_ SYNCOPE. 


Berore I proceed to inquire into the nature 
of this affection, it is necessary once more to 
notice the opinion very commonly received, 
though obviously erroneous, which is, that 
uneasy sensations, and even important de- 
rangements of function may arise, without any 
change either of structure or circulation in the 
organ affected; thus head-ache, syncope, and 
convulsions from impressions on the stomach, 
are often referred to nervous sympathy, im- 
plying that no physical change exists in the 
organ affected. But this assumption, founded 
on the absence of any visible change, appa- 
rent on dissection, is unwarranted; changes 
which are too minute to be visible, in the 
condition of the vessels, being capable of pro- 
ducing, as already shewn, very material de- 
rangement of function; and in parts confined 
by bone, the distension and pressure arising 
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from increased affux of blood, may excite the 
most painful sensation. 

So long as the term sympathy was em- 
ployed only to express an unknown prin- 
ciple, it could not be well explained, how 
impressions on the stomach should induce 
head-ache, intoxication, sleep, or convul- 
sions; but having in part ascertained the 
nature of that principle, and developed the 
the laws by which it is governed, we find it 
afford a clue to the explanation of these, and — 
many other important phenomena; and the 
cause of syncope will derive considerable 
light from the same source. 

_ Every derangement of function must have 
its ultimate seat in the organ that performs 
that function; and as those of mind and vo- 
luntary motion belong to the brain, syncope, 
which is a sudden failure of those faculties, 
must consequently have its seat in the brain; 
and the precise cause inducing it will be 
found to be abstraction of blood from the 
head. As the heart is the organ whose office 
it is to send blood to the head, a diminution 
of its action is the most common cause of this 
abstraction; whence, with an inaccuracy of 
expression, too common in medical reasoning, 
the heart is frequently termed the seat of 
syncope; but independently of the impro- 


330 AFFECTIONS OF 


priety of such an expression, which is no less 
absurd than it would be to say, that head- 
ache is sometimes seated in the stomach, it 
will be shewn, that syncope does not always 
proceed from diminished action of the heart, 
but is sometimes attended with an increased 
determination of blood to that organ; two 
causes presenting themselves by which the 
vessels of the brain are liable to experience 
too great a depletion, namely—impaired im- 
pulse in the blood, and increased resistance 
in the vessels. In both cases, however, di- 
minution in the force and quantity of the 
blood circulating in the brain is the imme- 
diate cause of syncope, as appears to be esta- 
blished from the following arguments : 

Every symptom present indicates the want 
of blood in the region of the head; such as 
failure of the strength and suspension of the 
mental faculties, paleness of the face, and 
shrinking of the vessels, with relaxation of 
the pores, inducing cold sweat. 

In the next place, all the causes that give 
rise to it are calculated to produce abstraction 
of blood from the brain. The most remark- 
able of these: is hemorrhage, the operation of 
which is, perhaps, less simple than it appears 
to be; the following points demanding our 
attention, in order to obtain a distinct idea 
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of it:—The distending force of the blood is 
equally and simultaneously applied to all 
parts of the system, and likewise the corres- 
ponding effort of contraction is equal and si- 
multaneous in all, both from the uniform ap- 
plication of the exciting cause, and the general 
sympathy of the vessels: by these means, an 
equal distribution of the blood is produced, 
according to the area of each class of vessels. 
But if we now suppose the resistance opposed 
to this contractile force of the vessels to be 
partially withdrawn by abstraction of the 
blood, an immoderate degree of contraction 
will result in the vessels of that part from 
which the resistance is suddenly removed. 
This effect is seen in a remarkable degree in 
the contraction of a divided artery, which 
suddenly shrinks as the blood flows, from the 
size of an ordinary man’s fore finger to the 
area of a crow-quill; an effect that may be 
witnessed at every amputation. The veins 
and capillaries likewise shrink from the par- 
tial removal of the internal resistance, as the 
paleness and cold sweat produced by immo- 
derate vomiting andpurging seem to indicate ; 
being the consequence of the sudden depletion 
of the capillaries of the internal, sympathe- 
tically communicated to those of the external 
surface, belonging to the same class of vessels. 
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Now the immediate and local effect of de- 
pletion, being an increased contraction in the 
vessels from which the resistance is suddenly 
removed, the function primarily affected will 
depend upon the part on which the cause im- 
mediately operates; in the stomach it may 
contribute to promote vomiting, in the intes- 
tines purging; in the brain syncope may be 
the effect, and the general participation of all 
vessels of the same class in extensive local 
changes may cause all these organs to be af- 
fected together to acertain extent; but the 
organ that first participates may vary accord- 
ing to the part from which the internal re- 
sistance is first removed. But as the whole 
vascular system soon participates, the ulti- 
mate effects of hemorrhage, if considerable, 
will be always the same, namely, syncope. 
Another cause of fainting is rising suddenly 
out of bed, after the tone of the vessels 
has been impaired by fever, confinement, or 
long continuance from any cause in the hort- 
zontal posture. The sudden change throwing 
a greater pressure on the sides of the vessels 
than they have been accustomed to bear, a 
more considerable effort is required to send 
the blood to the head than they are able to 
make, and syncope therefore results from di- 
minished afflux to the brain. Simply standing 
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in the erect posture for any length of time, 
without muscular motion to assist in propel- 
ling the blood to the heart, also produces 
syncope in the same way. The vessels be- 
come overpowed by the continued pressure 
of the column of blood, and at length relax 
from fatigue, and thus fainting supervenes. 
In all-the preceding instances, the vessels 
of the brain may be only indirectly affected, 
through changes originating in other parts ; 
but in the following cases, they seem to be 
primarily constricted, being the original seat 
of the impression :—These are mental emo- 
tions, which appear to act immediately upon 
the brain, and subsequently upon other or- 
gans. Of these, the most remarkable in pro- 
ducing syncope is fear, which was shewn to 
cause a direct constriction of vessels, whereby 
the blood is expelled from them; and if the 
cause be sufficiently powerful, the brain is 
deprived of the means which are essential to 
the functions of mind, and consciousness is 
therefore suspended, and syncope induced. 
But so far is this effect from being the 


result of impaired action of the heart, or de- 


rivation from that organ, that a violent pal- 
pitation, and a sense of pressure at the pre- 
cordia from undue determination to the larger 


vessels attend; while the re-action that suc-_ 
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ceeds, the instant the constriction subsides, 
explicable upon no other supposition, proves 
the nature of the cause, inducing both the 
palpitation and the sense of oppression. 
Another mental impression that occasionally 
gives rise to fainting, is strong aversion, or 
disgust; which also appears to owe its in- 
fluence to the same principle that operates in 
fear, namely—an alliance or association with 
certain bodily feelings: thus the sight of a 
surgical operation, or of a person losing 
blood, may cause fainting, from association 
with the feelings supposed to attend; ideal 
feelings operating in a manner analogous (as 
before shewn) to actual pain, and constricting 
the vessels. In the same way, the sight of 
any substance that is nauseating, causes sick- 
ness at the stomach, by too strongly directing 
the attention to imaginary impressions on 
the organ; the sight of an open ulcer may, 
in the same way, cause sickness or fainting. 
Syncope is also produced by certain odours, 
probably owing to their affinity to tastes; 
and some sounds have a similar effect, which 
evidently owe their influence to association. 
Thus sounds which awake the idea of scrap- 
ing the teeth with the sharp edge of a knife, 
or of scratching the nails over the rough sur- 
face of a stone wall, or hearth, excite the 
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corresponding sensations, and from their ana- 


logy, both are said to set the teeth on edge. 


In the same way may the operations of all 
mental impressions, that give rise to syncope, 
be referred directly to their influence over 
the circulation of the brain. 

Thus it appears, that every cause of syn- 
cope is calculated to impair the force and 
quantity of blood circulating in the brain; 
and we shall next see, that every remedy 
that relieves it, and restores the functions of 
mind and motion, is adapted to the removal 
of this cause. 

When fainting arises from diminished im- 
pulse in the blood, as in rising up after long 
confinement to bed, the most effectual remedy 
is resuming the horizontal posture, which 
supersedes the necessity of strong arterial 
action, by removing the resistance of the 
column of blood; when the person falls to 
the ground from loss of strength, the disease 
finds therefore a remedy for itself. When 
constriction of vessels primarily induced is 


the cause of syncope, as from fear, it is re-. 


moved by any strong impression external to 
the vascular system, as unexpectedly sprink- 
ling cold water in the face, or applying vola- 
tile salts to the nose ; external impressions im- 
pairing the efforts of contraction, or causing 
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direct relaxation of vessels, as before shewn. 
—Thus then we see, that every symptom 
attending, every cause inducing, and every 
remedy removing this affection, bear testimony 
to its nature. I next proceed to another 
affection, no less interesting, and still more 
important in practice, which is convulsions. 


CONVULSIONS. 


Were it asserted that any particular symptom 
must always arise from the same ultimate 
cause, such an assertion would certainly be 
inadmissible from our limited knowledge of 
the animal economy. But when we see the 
same effect proceeding from causes apparently 
opposite, we are certainly unwarranted in as- 
suming, that both are ultimate causes, as 
there may be intermediate links of which we 
are not aware. Thus when Cullen states, 
that undue determination to the brain, and 
excessive abstraction of blood from it, both 
produce convulsions, the fact from which he 
argues cannot be denied, which is, that syn- 
cope is frequently attended with, or suc- 
ceeded by them; but when he assumes, that 
the abstraction of blood is the immediate 
cause of both, he proceeds a step farther than 
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his premises warrant. He should first have 
ascertained whether collapse itself could in any 
way produce a contrary change, and subse- 
quent determination to the brain; a point 
which either appears to have never occurred 
to him, or to have been answered in the ne- 
galive without sufficient proof. The terms 
excitement and collapse, which he employed, 
are too indefinite to throw much light upon 
such an investigation; and it is not perfectly 
clear what precise idea he attached to them. 
I shall therefore substitute others less likely 
to mislead either my reader or myself by their 
ambiguity. 

I have before stated my reason for suppo- 
sing that the cerebrum is more immediately 
instrumental to the function of mind, and the 
cerebellum to that of motion; but as both are 
evidently, if not always equally deranged du- 
ring convulsions, and as one can hardly be 
supposed to suffer material changes without 
the participation of the other, I shall speak of 
the encephalon in general as the seat of ce- 
rangement in convulsive affections. 

In conformity with the plan already adopt- 
ed, I shall state my inference before I adduce 
the facts from which it is drawn, in order that 
the reader may the more readily detect any 
fallacy in the reasoning. 
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Among the effects of altered circulation in 
the encephalon, we have seen that languid 
circulation, with moderate congestion, in- 
duces sleep; accelerated circulation, with de- 
termination to the brain, intoxication, and 
the various modifications of mental derange- 
ment; derivation, or excessive abstraction of 
blood from the head, syncope; and from the 
following considerations, it will appear that 
immoderate determination, or excessive con- 
gestion, with active circulation, is at least one 
cause of convulsions. How far an opposite 
state of vessels, or collapse, is capable of pro- 
ducing the same effect, will be afterwards 
considered. 

In the first place, all the symptoms preced- 
ing and attending convulsions distinctly indi- 
cate the presence of congestion, gradually in- 
creasing, from its first commencement, till it 
produces a total suspension of the functions of 
sensation and motion, and terminates in a 
state of stupor or coma. 

A very common precursor of a convulsive 
attack is the sound of unusual noises in the 
ears, as a continued buzz or ringing. The 
most probable explanation of this symptom is, 
such a determination to the organ as morbidly 
increases its sensibility, rendering perceptible 
a multitude of. sounds, otherwise too minute 
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to be heard, and, therefore causing a confusion 
of noises like the distant ringing of bells, or 
falling of water, or sometimes like the rolling 
of carriages ; and as the determination in- 
creases this confusion becomes so great, as to 
destroy the power of distinguishing sounds. 
Vertigo is a frequent precursor of convul- 
sions; the proximate cause of this symptom 
may not perhaps be satisfactorily accounted 
for, but its connexion with determination to 
the head appears from its always accompany- 
ing intoxication. Suffusion of the face, in- 
creasing sometimes to a purple or blue tinge, 
more strikingly denotes excessive congestion 
in the vessels. The torpor which comes on as 
the convulsions go off, from the congestion 
subsiding, and the force of circulation abating 
to that degree which constitutes sleep, further 
confirms the inference; the comatose state 
must however be regarded as still a morbid, 
and not a natural sleep. Lastly, the paralysis 
that frequently succeeds to convulsions, is a 
further proof that a state of excessive conges- 
tion preceded and gave rise to the effusion, 
which seems, from morbid dissections, to be 
the usual cause of paralytic affections. 

In the next place, the causes that give rise 
to convulsions, are calculated to produce exces- 
sive determination to the head, 
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One of the least equivocal of these is, a 
splinter of bone, or depression of the skull; 
from which the most important deduction 
to be drawn is, that this is not the ultimate 
cause of the affection, as it frequently remains 
for a long time without producing this effect, 
acting often periodically, or under particular 
circumstances, as when the circulation has 
been accidentally increased by some unusual. 
effort; we can therefore only regard this as the 
exciting cause, contributing with others to 
produce that condition of the sensorium which 
is the immediate cause of convulsions; and _it 
is our business to inquire what constitutes that 
state, and why it occurs only at intervals when 
the exciting cause remains always present. 
Now in a former part of the inquiry we found 
that irritating causes applied externally to the 
vascular system, caused local congestion and 
deranged circulation, and irritation must ne- 
cessarily be excited by a splinter, or depres- 
sion of bone acting upon the surface or mem- 
branes of the brain ; congestion is therefore 
the effect that must follow from this cause. 
But we have yet to ascertain why this ef- 
fect does not always attend, or at least in a 
sufficient degree to excite convulsions; and 
analogy here affords us considerable assist- 
ance in the facts admitted by almost every pa- 
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thologist, that irritating causes are constantly 
found to have remained present in different 
organs without inducing general derangement, 


or even local inflammation, until the trritabi- 


lity of the system has been increased to a de- 
gree to render it more than usually suscepti- 
ble of their impression. This is exemplified 
in tubercles in the lungs, chronic abscess in the 
liver, in various affections of a schirrous na- 
ture, and in numerous instances in which al- 
tered structure has taken place, or foreign sub- 
stances have been introduced into the system. 
The causes admitted to increase the general 
irritability are chiefly, plethora, debility, and 
the inflammatory diathesis, which last seems 
in fact to mean no more than a permanenily 
increased force of circulation. Now the irri- 
tability being locally increased by plethora, 
the general tendency of the vascular system to 
sympathize in a local inflammation, is also in- 
creased by those causes which render it more 
susceptible of local derangement; and as con- 


vulsions are evidently a general affection of 


the sensorium, deranged circulation, or ex- 
cessive congestion in this organ from sympa- 
thy with the local derangement, appears to 
be their immediate cause. Tumours, abscesses, 
ossification, &c. are in like manner causes of lo- 
cal irritation in the brain, capable, under dis; 
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posing circumstances, of producing such a ge- 
neral derangement and congestion in the or- 
gan, as May occasion convulsions. In short, 
it appears then, when convulsions arise 
from irritating causes, applied to the brain, 
that they are not the immediate consequence 
of the local irritation, but of the general de- 
rangement of circulation, sympathetically aris- 
ing from that irritation; and the tendency to 
that general participation is increased by ple- 
thora, debility, or any cause that augments 
the irritability of the vascular system. | 

When convulsions arise from any of the 
foregoing causes, as the brain is the primary 
scat of the disease, the affection is termed idio- 
pathic; but they are also liable to occur from 
a multitude of causes applied to distant parts, 
which appear to act through the medium of 
vascular sympathy. | 

The least equivocal of these is perhaps a 
large dose of laudanum taken intothestomach, 
which was proved in the experiments already 
stated, to act by determination to the head, 
and not by any peculiarly deleterious influence 
communicated by the nerves to the brain; as 
the effect no longer results after the heart has 
been taken out, but death is induced, preced- 
ed by no convulsions. That it does not arise 
from absorption of the opium, and its direct 
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application to the brain was proved by the 
same experiment; and the suddenness of the 
effect in the instances alluded to was incom- 
patible with the operation of this cause. 
That vascular sympathy alone without the 
application of any deleterious substance to the 
brain is capable of inducing convulsions, when 
the impulse of the blood remains unimpaired, 
or the circulation not suspended, is still more 
distinctly proved in the instance of worms in 
the intestines, which are known from the most 
extensive experience to produce this effect ; 
but like other causes of irritation at times 
only, and under disposing circumstances. The 
irritation produced by worms may arise partly 
from their motion, and partly from their 
gnawing the mucous membrane of the intes- 
tines, which appears from morbid dissection 
to be sometimes perforated by them. The 
influence of vascular sympathy is seen also 
in the irritation of teething, the most com- 
mon cause of convulsions in children. The 
vicinity of the gums to the brain may help to 
account for the ready participation of that 
organ in their affection; and tendency to 
plethora in the head increasing the irritabi- 
lity of that organ during infancy, shews 
why convulsive affections are more easily 
induced at that period of life. The sym- 
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pathetic affection of the vessels of the 
brain is of course materially different from 
the inflammation of the gums that gives 
‘rise to it, as is sufficiently evident from its 
transient duration; it is probably somewhat 
analogous to the sudden suffusion of the ves- 
sels of the face, which visibly attends the con- 
vulsive paroxysm, an effect analogous to what 
is familiar in the instance of blushing ; the 
resistance of the surrounding bone causing 
perhaps an injurious pressure in the encepha- 
lon, from this sudden determination, while 
no dangerous consequences result from the 
same cause in parts which have liberty to ex- 
pand. But my present argument only goes to 
establish the existence of this determination, 
without explaining its mode of operation; 
and in every instance hitherto mentioned, I 
think the inference fully warranted, that sud- 
den and excessive determination to the head, 
agreeably to Dr. Cullen’s opinion, and_ that 
of the older writers, is the most common 
cause of convulsions. I shall proceed next to 
the remedies that are found to remove this 
affection. 

The remedies removing convulsions attest 
its nature less distinctly than the symptoms at- 
tending, and the causes inducing it, as unfor- 
tunately this affection, except when symp- 
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tomatic, is rarely within the reach or control 
ofmedicine. When the brain is the primary 
seat of the disease, all that medicine can do 
is to obviate those causes which tend to in- 
crease the general irritability, as debility and 
plethora; and so far the remedies accord 
with the preceding view of the nature of the 
affection, evacuants and tonics being the 
means almost exclusively resorted to. When 
it is symptomatic the cure depends upon the 
removal of the primary cause, and verifies 
the maxim of Celsus, that he can best cure dis- 
eases who can best discover their cause. If 
irritation in the gums gives rise to it, lancing 
them will have the effect; if acrimony in the 
intestines, antacids, purgatives, and change 
of diet may be required; if worms be the 


origin, their removal is indispensably neces- 


sary. 

But these remedies, though of the first 1m- 
portance in a practical point of view, as being 
the only means of radically removing the dis- 
ease, throw less light upon what is termed the 
proximate cause, than others employed only 
to palliate symptoms, or suspend the convul- 
sive paroxysm. Of this nature is the warm 
bath, the efficacy of which in moderating the 
force of convulsions, seems to depend upon its 
inducing immediately a general relaxation of 
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the vascular system, so as to cause an uniform 
distribution of the blood, which tends to the 
manifest relief of a local congestion. The 
propriety, however, of employing the water 
very warm, of continuing its application for 
a long time, and perhaps of immersing the 
patient entirely into it, appears very ques- 
tionable, as they all ultimately induce deter- 
mination to the head, by increasing the force 
of circulation; the semicupium, or a more 
- partial immersion, which acts first by deriva- 
tion, seems a less ambiguous remedy. Ano- 
ther remedy, the safety of which is still more 
doubtful, as its use appears exclusively ad- 
missible in one species of the disease, is the 
cold affusion, or throwing cold water unex- 
pectedly over the patient. This effectually 
suspends that species of epilepsy which arises 
from the influence of strong mental impressions; 
the sudden constriction of the vessels commu- 
nicating from the external to the internal sur- 
face tends to remove the congestion; but the 
surprise or alarm excited by the sudden affu- 
sion, which also tends to produce constric- 
~ tion in the vessels of the brain, is probably 
more efficacious in relieving congestion.— 
The safety of this remedy, in other cases where 
it does not as in the foregoing instance, remove 
at once both the immediate and the exciting 
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cause, must appear extremely doubtful, as 
excessive constriction is succeeded by a 
proportionate relaxation in the same vessels. 


Another remedy, and perhaps one of the | 


most decisive in checking convulsions, though 
by no means indiscriminately proper, is bleed- 
ing; the operation of which, in relieving con- 
gestion does notappearvery ambiguous. There 
is one circumstance often attending the employ- 
ment of this remedy, that appears at first some- 
what paradoxical; which is, that in bleeding a 
person in a comatose state, convulsions some- 
times come on, as the coma recedes, which 


admits of explanation as follows :—When ac- > 
tion ceases in the vessels of the brain, and — 
immoderate congestion is attended with pas- — 


sive relaxation, sleep or coma results; but 
when action recommences, and excessive con- 
gestion is accompanied with active circulation, 


convulsions arise. Now relieving the vessels ~ 


of part of the load that oppresses them may 
restore their power of action; and as the con- 
gestion does not instantly recede, these may 
for a short time subsist together, and produce 
convulsions, which explains the paradox.— 
It may be further remarked, that blood is 
not always taken directly from the vessels 
of the brain; and the power of resistance 
will be first restored in the vessels of the 
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part from whence the distending force is first 
withdrawn, or the oppression first removed. 
But a greater force will be required, again to 
distend these vessels than is required to keep 
those over-distended which are so: if this 
were not the case, no benefit could ever re- 
sult from local bleeding in local inflammation. 
Now the immediate effect of this will be an 
increased pressure upon the vessels that re- 
main over-distended, in consequence of the 
additional resistance the blood meets with in 
those parts which have recovered the power 
of action; and as this change is likely first to 
occur towards the surface from whence the 
blood is drawn, the primary effect of bleeding 
will be to restore active circulation, and aug- 
ment congestion in internal parts. To obviate 
this objection to its employment, as a_ pal- 
liative, blood should be taken as directly 
from the brain as possible; or perhaps the 
simultaneous use of the warm bath may 
counteract the partial constriction. ; 
So far we have seen that all the symptoms 
attending convulsions, and the remedies re- 
moving them, confirm the inference that this 
affection ultimately depends upon a sudden 
and forcible determination of blood to the 
head ; and that all the causes which we have 
yet considered, are calculated under disposing 
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circumstances to produce this effect, and that 
it is at this time, and then only that convul- 
sions proceed from them; which would lead to 
the conclusion, that this is the ultimate cause 
of this peculiar derangement of the functions 
of sense and motion. 

But we have yet another class of causes 
apparently of an opposite nature producing 
the same effect, which leads to the inquiry 
whether they may also result from excessive 
abstraction of blood, or whether a subsequent 
change takes place previous to their occur- 
rence. The fact that syncope and convulsions 
often alternate with each other is indisputable, 
but that symptoms so opposite arise from the 
same immediate cause should not be admitted 
without a minute and careful analysis of the 
phenomena. 

The connexion between syncope and con- 
vulsions may derive much light from the prin- 
ciples deduced in Bichat’s scientific inquiry 
into the doctrines of asphixia. 

In cases of suspended animation he proved 
experimentally, that the powers of action do 
not cease simultaneously in the brain, lungs, 
and heart, but in different succession accord- 
ing to the function primarily suspended; as 
one organ is more, and another less immedi- 
ately dependent upon others for the continu- 
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ance of itsaction. The brain, heart, and lungs 
are all ultimately dependent upon each other, 

but not immediately in an equal degree. Res- 
piration depending directly upon the senso- 
rium, ceases the instant it is destroyed ; but 
the heart being less directly under its con- 
trol, continues to beat for some time if blood 
be sent forward to distend it, and venous 
blood be not infused into its coronary system ; : 


which was supposed by Bichat instantly to- 


destroy its irritability. The function of the 
sensorium depending directly upon the state 
of its circulation is instantly affected by altered 
action of the heart, and suspended by arrest- 
ing the progress of the blood. 

Now when convulsions proceed from syn- 
cope, produced by hemorrhage, the following 
circumstances would appeartotake place. The 
abstraction of blood from the brain will first 
suspend the function of this organ, and cause 
syncope; but respiration depending upon the 
sensorium, will be interrupted, and congestion 
in the lungs be the consequence. From this 
cause the blood will be obstructed in coming 


from the heart, and a greater congestion be — 


induced in the larger vessels; and the action 
of these organs being independent of the sen- 
sorium, will be roused to more active exer- 
tion. Re-action thus excited will prove a 
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remedy to syncope, augmenting the impulse 
of blood going to the head, and if powerful 
enough may occasion a determination to the 
brain sufficient. to give rise to excessive’ con- 
gestion, and thus will convulsions succeed to 
syncope. The influence of suspended res- 
piration in augmenting determination to the 
head, may be proved experimentally by hold- 
ing the breath, which soon produces tuys 
cence in the vessels of the face. 

When convulsions arise from syncope 
produced by fear or strong mental impressions, 
as aversion, or horror, the cause of congestion 
is still more obvious. The primary constric- 
tion of the vessels of the sensorium imme- 
diately predisposes them to subsequent re- 
laxation, at the same time that re-action of the 
heart and arteries is more strongly roused by 
the sudden accumulation of blood about the 
precordia, indicated by the palpitation at- 
tending ; and thus convulsions appear more 
likely to succeed to syncope from these causes. 
Similar effects are also known to arise in 
some cases from strong impressions on the 
organ of smell, which may be supposed to 
proceed from the physical impression external 
to the vessels of the mucous membrane ex- 
citing immoderate congestion; or an oppo- 
site effect may result from mental associ- 
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ation, the effect, as Cullen suggests, then 
depending more on a particular aversion 
than the physical action of the cause applied. 
But having shewn how those causes which 
primarily induce syncope subsequently may 
produce convulsions, the same explanation is 
applicable to all; and it appears sufficiently 
probable that the ultimate cause of convul- 
sions 1s always. the same, namely immoderate 
determination to the sensorium. 


As the cerebrum is supposed to be more 


immediately necessary to the function of mind, 
and the cerebellum to that of motion, we 
may conceive that one is sometimes affected 
in a greater degree than the other; whence 
some persons are known to retain their con- 
sciousness in fits of epilepsy, and especially 
in incubus, which seems to be an approxima- 
tion to that affection. 
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ACTION OF MEDICINES IN GENERAL. 


REMARKS on the Classification of Medicines. ——Inquiry into 
their Operation, how it should be conducted. Whether Phy- 
sical Agents act solely: by Irritation. Inadequacy of this 


Hypothesis to explain the Phenomena, illustrated in Contagion. 
Medicines appear to act on a two-fold Principle. The Phy- 
sical Changes they produce, and the Feelings that arise from 
them.———These Principles considered in Relation to Sensation 
and Motion ——Physical Cause why Permanency and Mobility 
of Action are inversely as each other. Nature of the Phy- 
Nature 
In- 


sical Action of Drugs, ascertained experimentally. 


of the Organic Feelings they excite, how ascertained. 
fluence of these two Principles in modifying each other. 


AS nature is observed to effect a variety 
of purposes by comparatively few means, it 
seems to have been supposed that generaliza- 
tion of properties was necessarily the first step 
towards explaining the action of different sub- 
stances on the living body ; and so far has this 
principle been carried, that the nature of dis- 
eases has been frequently inferred from the 
supposed nature of the remedy. 


356 GENERAL ACTION 


Classification of medicines has been gene- 
rally founded on some property possessed in 
common, while specific differences of far 
more importance in practice have been often 
overlooked. The following comparison be- 
tween two substances whose title to arrange- 
ment under the same class has engrossed much 
attention and excited considerable controversy, 
may serve to illustrate the truth of this re- 
mark; and at the same time shew what advan- 
tage is likely to accrue to the science of patho- 
logy from the use of the generic terms stimu- 
lant, sedative, and narcotic. 

The substances whose effects I propose to 
compare are digitalis and opium. Some con- 
tend that they are both sedative, others that 
they are stimulant, while many deem them 
decidedly narcotic. 

Opium is one of the most powerful means 
employed for allaying vomiting ; digitalis on 
the contrary is very powerful in exciting it, 
and has occasionally been used as an emetic. 
—QOpium is the most effectual soporific we 
possess ; digitalis has no such property. Opz- 
um locally applied allays pain’; digitalis does 
not. Opium renders the pulse full and strong ; 
digitalis small and weak. Opium often in- 
creases for a time the strength and spirits ; di- 
gitalis induces depression and debility. Opium 
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diminishes the secretions and excretions ; di- 
gitalis increases them. Opium is used in some 
countries as an article of luxury; which 
digitalis never was nor is ever likely to be. 

The same kind of comparison might be 
made between other substances deemed still 
more analogous in their properties; and. dif- 
ferences no less striking would appear. In 
fact, the very use of the terms is pregnant 
with danger, as those who want suflicient 
judgment or experience, are naturally led 
from similarity of name, to expect community 
of properties, and indiscriminate practice too 
often results from this expectation. 

More practical benefit would probably ac- 
crue from the perfect knowledge of the nature 
and action of a few articles in common use, 
than from the most accurate classification of the 
whole materia medica that is ever likely to be 
formed. The only one, in the present state of 
our knowledge, that seems unexcepticnable, is 
that derived from the change of function im- 
mediately induced, without any reference to 
the manner in which it is supposed to be 
effected ; such as emetics, cathartics, diapho- 
retics, diuretics, &c., these effects being pro- 
duced by medicines of an opposite nature, 
and different effects constantly resulting from 
the same medicine in different doses. 
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It is not, however, to be inferred, that the 
inquiry into the nature and actionof medicines 
is either unprofitable or the knowledge unat- 
tainable; but that inquiry must be conducted 
upon very different principles to those now 
stated, before either advantage can be derived 
from it, or success attend it. 

It seems almost self-evident, that the man- 
ner in which any particular function is de- 
ranged can never be understood, so long as the 
function itself is not understood; and the man- 
ner in which any particular derangement of 
function is relieved can never be exactly as- 
certained, till we are acquainted with the true 
nature of that derangement. 

The Brst step then towards explaining the 
nature of disease, is to acquire correct views 
of the nature of the functions; and the first 
step to a knowledge of the operation of reme- 
dies, is to attain an accurate idea of the nature 
of the disease; and not by generalizing the 
properties of drugs, to infer the nature of the 
disease from the supposed properties of the 
remedy. 

Of the vital functions and the nature of 
the derangements to which they are subject, 
we have already treated at some length, more 
especially of those induced through the me- 
dium of altered circulation; but there is an- 
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other class, as before stated, the obscurity of 
which seems at present to baffle research, viz. 
derangements of structure. Those of circu- 
lation are, however, of more immediate 
importance, both on account of their being 
more within the reach of medicine, and of 
their being the most frequent cause of diseases 
of structure: to these, therefore, our atten- 
tion will be immediately directed. 

The influence of sensible impressions in 
deranging the vital functions has been already 
investigated; and we have found, that those 
which are pleasing induce decreased, and 
those which are painful increased efforts of 
contraction, if internal to the vascular system; 
but both cause direct relaxation, if external 
to the vessels. We have likewise deduced 
this important law, that the vital powers 
being limited in their nature and extent, 
whatever inordinately augments the action of 
any organ can only transiently produce that 
effect, a degree of relaxation always succeed- 
ing proportionate to the degree of previous 
over-action. The duration of the increased 
action varies indeed according to the per- 
manency of action peculiar to the organ; but 
the influence of the exciting cause ceases 
there, if that influence depend solely upon 
its stimulating effects. 
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But are we warranted in assuming, that 
this is the only mode of action in medicinal 
substances? Unless we can explain all the 
effects of medicine upon such a principle, the 


assumption certainly seems inadmissible; and 


that the laws of sensible impressions are not 
adequate to this, the following considerations 
may satisfy us :-— 


If substances applied to our organs act 


only by their stimulus or the irritation they 
occasion, their effects should bear some rela- 
tion to that irritation ; but the fact is often the 
reverse of this. Thus opium, which excites 
little sensible impression, produces more im- 
portant derangement of circulation when 
applied externally to the vascular system, 
than Gayenne pepper, which produces in equal 
doses asensible impression far more powerful. 
The laws of sensible impressions may ex- 
plain how irritation, external to the vascular 
system, induces such derangement of circula- 
tion as to excite intoxication; but these laws 
cannot explain why all substances that pro- 
duce the same or a greater degree of irritation, 
do not also cause intoxication. Thus strong 
bitter infusions do not cause intoxication like 
spirituous, vinous, or other fermented liquors. 
If the laws of sensible impressions can 
explain how bark may check the paroxysms of 
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an intermittent, the same laws cannot explain 
why bark is so much more efficacious than 
any other vegetable bitter in curing that dis- 
order. If foreign matters applied to the body 
have no action but what arises from the irri- 
tation they excite, the laws of irritation 
should afford some explanation of the various 
effects that result from different poisons, and 
not only those derived from the vegetable 
and mineral, but likewise those from the 
animal kingdom. Thus they should explain, 
why the matter of cow-pox and that of small- 
pox, though applied tothe same part, and 
exciting apparently the same degree of local 
irritation, produce diseases so totally different. 
They should also explain, or at least enable 
us to conceive, why one produces a disease 
that is contagious, the other one that is not 
so. But they should likewise offer some 
reason, why matters derived originally from 
the living animal body have the exclusive pro- 
perty of propagating themselves in the system, 
and generating more mattersimilar in its effects, 
and retaining its own distinctive character, 
though transmitted to thousands. 

But the laws of irritation and deranged 
circulation, afford no clue, as we have seen, to 
this explanation; and some other principles 
must be sought for before we can form any 
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conception of the nature of the changes produc- 
ing these phenomena. The cause exciting 
them we know to have been the introduction 
of a small portion of matter similar to that 
afterwards propagated in the system; and 
though we may not be able on any principles 
to account for the action giving rise to the 
changes produced, we may conceive from ana- 
logy the possibility of explaining perhaps 
the nature of the changes effected, in a 
more advanced state of knowledge, and form 
a probable conjecture at the reason of the 
phenomena attending them. 

The antients illustrated theirnotion of these 
changes by comparing them to the process of 
fermentation; an illustration that first became 
ridiculous, when the idea of analogy was relin- 
guished and that of identity contended for.— 
However untenable the arguments in favour 
of identity may be, those adduced in support 
of the analogy are certainly striking, and seem 
hardly to merit the ridicule they have in- 
curred. . 

The analogy rests upon the changes induc- 
ed in the circulating mass ; the general distur-. 
bance of the whole system attending those 
changes; the separation of a portion of new 
matter different from the common mass, and 
similar to that introduced into the system; the 
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effluvia or exhalation thrown off from the 
body during the production of these changes ; 


and the remarkable fact, that in most in- 
stances these changes cannot be induced a 
second time. 

The arguments urged against these are,— 
that there is no perceptible change in the 
blood after this process ; to which it may be 
answered, that we may not be able to detect 
these changes, as we are unable to detect the 
presence of contagion itself. It is objected, 
that the blood is continually renewing, and its 
changes could not be permanent; to which it 
may be answered, so are the solids, and the 
changes must be somewhere that prevent re- 
currence of action. This objection will cer- 
tainly not be deemed valid by those who are 
at all acquainted with the laws of chemical af- 
finity ; the balance of affinities being once de- 
stroyed, a new arrangement may take place, 
and cause different particles to be continually 
assimilated and rejected from what wouldhave 
been, had this change never taken place; and 
thus the effect may be permanent, though the 
whole mass of solids and fluids is renewed an 
hundred times. It is objected, that the blood 
does not communicate the disease; if true, it 
may be urged, that the yeast rather than the 
liquor excites fermentation. But after all, this 
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supposed analogy, which, allowing for the dif- 
ference between living and inanimate matter, 
must certainly appear rather remarkable, is 
more a matter of curiosity than utility; and the 
important inference to be drawn from it is, 
that some other laws, different from those of 
simple irritation, must operate in the produc- 
tion of the changes proceeding from, and the 
phenomena attending this admission of an in- 
conceivably small portion of foreign matter 
into the system. 

That the diseases induced by this matter, 
and the subsequent changes in the constitution, 
dependupon its slow and gradual assimilation 
with the body, and not upon the disturbance of 
circulation which its immediate irritation ex- 
cites, must be inferred from its effects not di- 
rectly following the application, but arising 
only after the matter has had time to com- 
bine with and assimilate itself to the body ; 
being contrary to the effects of sensible impres- 
sions, which generally decline from long con- 
tinuance, and are most powerful at first ; the 
degree of perception they excite, as formerly 
stated, depending more upon the novelty and 
rapidity, than upon the particular kind of 
change they occasion. This inference likewise 
rests upon the peculiar nature of the symp- 
toms produced, which are wholly inexplicable 
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upon the laws of sensible impressions ; as no 
peculiar action of vessels can explain, why 
one species of matter produces cow pox, an- 
other small pox ; why one causes a disease that | 
is contagious, another one that is not so ; why 
one species of matter produces a disease, the 
effects of which remain a permanent security 
against its recurrence, and another leaves the 
body more liable to its attack than before. 

These are effects which can only be re- 
ferred to the physical agency of the specific 
matter applied, and not to the vital agency 
or change of action in the vital functions pro- 
duced by unusual irritation. On the contrary, 
it seems in a great measure peculiar to animal 
contagions to excite little irritation, because 
they combine slowly and imperceptibly with 
the system; whereas vegetable and mineral 
poisons are productive of this effect in a very 
remarkable degree, but are wholly destitute 
of those characteristic effects just stated to 
attend some animal poisons. These principles 
may hereafter assist in explaining, and be 
also more fully illustrated in the different 
symptoms produced from animal and veget- 
able effluvia, the former exciting little, and 
the latter much greater irritation; and 
may perhaps lead us to the reason, why one 
kind of effluvia causes a disease that is con- 
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tagious, the other one that is not so; why 
one leaves the body less, the other more liable 
to a recurrence of the same disease ; why one 
is, and the other is not attended with a pe- 
riodical intermission of the symptoms, kc. 

If ever we are to arrive at the knowledge 
of the effects of foreign substances acting upon 
our bodies, I conceive the following to be the 
principles on which that explanation must be 
sought for :— 

Every individual substance capable of act- 
ing upon our organs has some physical pro- 
perty exclusively belonging to itself; thus no 
two have exactly the same taste or smell, and 
no two have exactly the same medicinal 
effects. : 

This peculiar property acts uniformly, 
though by no means equally upon every organ 
susceptible of its impression, and the changes 
it induces are as constant and unvarying as 
the nature of the substance itself. These 
changes are the cause of the different sensa- 
tions it produces; and, as the changes are 
invariable, so the sensations arising from 
them, unless the organ be defective, are in- 
variably the same in every individual ; thus 
sugar is uniformly sweet, lemon acid, and 
quassia bitter ; these sensations consisting in 
the perception of the physical changes pro- 
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duced on the organ by these respective sub- 
stances. 

The action which gives rise to these 
changes I term the physical action, as it pro- 
ceeds from the physical properties of the 
substance applied; and this term I shall em- 
ploy in contradistinction to another, which is 
next to be pointed out. 

As every organ supplied with nerves 
appears to possess the faculty of feeling, al- 
though the mind. is not necessarily conscious 
of the impression, so I conceive every phy- 
sical change that is sufficiently rapid or 
powerful in its production, to give rise to some 
degree of feeling in the organ ; and as every 
involuntary motion proceeds from a feeling 
excited, so I conceive every change of feeling 
to be accompanied by some change of action. 

This isnot the physical change, but a con- 
sequence of the feeling which attends that 
change; and as it properly belongs to the or- 
gan itself, being the exclusive attribute of liv- 
ing matter to feel and move, this I term the 
vital action. 

Now the ultimate effect of any medicinal 
substance acting upon the body, must de- 
pend upon the joint influence of these two 
causes, which are far from always coinciding 
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together, but often counteract and modify 
each other. 

To illustrate this, we may take the familiar 
instance of external cold; which if moderate 
causes determination of blood to the surface ; 
if excessive produces constriction and paleness ; 
of which paradox the following appzars to be 
the explanation: | 

All external feelings cause the vessels to 
endure a greater degree of distension from the 
blood before they contract; probably from 
impairing the perception of the distending 
cause. The external feeling of cold tends, 
therefore, to produce determination to the 
surface ; but this effect is counteracted by the 
physical influence, if the cold be excessive, 
which by its constrictive power overcomes the 
force of the blood and resists distension of the 
vessels. The result will of course depend 
upon modifying circumstances; if the circu- 
lation be strong, or the cold inconsiderable, 
the force of the blood, aided by the external 
feeling, overcomes the constrictive influence, 
and determination is the consequence ; if the 
circulation be feeble, or the cold excessive, 
the physical action over-balances the force of 
the blood and the effect of the external feel- 
ing, and shrinking of the vessels is the result. 
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A robust country girl, or a person whose cir- 
culation is quickened by exercise, will expe- 
rience therefore a glow or an increased sense 
of warmth from exposure to a degree of cold 
that would cause paleness and shrinking in the 
face of a delicate lady, or a person ps no 
exertion. 

Before an inquiry into the action of wale 
cines can lead to any certain or useful conclu- 
sions, the following points would require to 
be ascertained; upon which I believe the 
science of medicine has little that is satisfac- 
tory, and nothing conclusive, to offer. 

These points are—first, the nature of or- 
ganic feelings, and their precise influence in 
modifying particular functions; secondly, 
the nature of physical changes, and their pre- 
cise influence in modifying the effects of the 
feelings they may give rise to. 

From the attainment of these points we 
might proceed with some confidence to inves- 
tigate the operation of medicines; but in the 
present infant state of the science, nothing 
can be advanced but what is partly conjectu- 
ral; and whatever is admitted should be re- 
ceived with certain limitations, as all our in- 
ferences are liable to undergo considerable 
modification in a more advanced state of 
knowledge. It must be allowed, however, 
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to be astep of no trivial importance, if we 
succeed in striking into the proper path of in- 
quiry, and contribute something towards 
directing future adventurers in the way they 
have to pursue: emboldened therefore by 
this hope, we may venture to explore this la- 
byrinth in which so many have lost them- 
selves, although we should incur the risk of 
sharing a similar fate. 

Previously to entering upon this investiga- 
tion, it will be expedient to take a retrospec- 
tive view of some of the principles formerly 
deduced, in order to forma more distinct idea 
of the probable influence of sensible and 
physical impressions in altering the functions 
of sensation and motion, and their power of 
reciprocally modifying each other. For this 
purpose we must again revert tothe nature of 
the functions themselves. 

Sensation consists in the perception of 
changes going on in our organs ; and, as for- 
merly shewn, is liable to variation from moral 
and physical causes; the latter altering the 
susceptibility of change, the former varying 
the degree of attention paid to the impression, 
and thus altering the power of perception. 

Sufficient reason has been shewn for con- 
cluding, however, that mental perception in 
organic impressions is only an occasional ac- 
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cessary, but never essentially necessary to the 
faculty of feeling; and employing the term 
sensation therefore in its widest acceptation, 
to comprise both conscious and inconscious 
feelings, this faculty appears liableto varia- 
tion from whatever renders the organ more 
or less susceptible of change from physical 
causes. 

Now it must appear, that increased aggrega- 
tion of the particles composing the living 
solid, will naturally tend to diminish its sus- 
ceptibility of change; and on the contrary, 
impaired cohesion to render it more subject to 
the influence of physical causes. Accord- 
ingly we find that cold, which universally 
tends to augment the aggregation of particles, 
diminishes the sensibility, and warmth, which 
has an opposite tendency, augments the sus- 
ceptiblility of impression. And all such 
causes, as might be naturally supposed to im- 
pair the tone and weaken the cohesion of the 
living solid, appear from experience to render 
the body more susceptible of noxious impres- 
sions, and more liable to disease—such as poor 
diet, inanition, want of exercise, depressing 
passions, &c.; and thus we may perceive a 
physical reason why morbid sensibility is in- 
duced by debilitating causes. 

Motion consists in the alternate contrac- 
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tion and relaxation of the moving fibre ; the 
state of contraction arising from a closer ag- 
gregation of its particles, transiently induced 
by the nervous influence. 

Considering motion under this point of 
view, it must also appear that it is liable to 
variation from change in the natural tone or 
density of the moving fibre; and we may 
trace something like a physical cause for the 
law formerly deduced, namely, that what- 
ever tends to augment the mobility or range 
of action, diminishes the power of continued 
exertion in the moving fibre. 

Impaired density in the muscle, arising 
from a diminution in the number or aggrega- 
tion of its particles, will naturally augment 
ihe extent of contraction they are capable of 
undergoing from the nervous influence, and 
will therefore increase its mobility or range of 
action. But the fewer particles are contained 
in the fibre, the greater must be the extent to 
which they are acted upon by the nervous in- 
fluence to produce a given effect, and the 
sooner will they have undergone the changes 
which give rise to the sense of fatigue; and 
thus the power of permanent exertion will be 
naturally diminished, while. the mobility is 
increased by impaired density or loss of tone 
in the muscle. 
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Accordingly we find, that loss of tone is 
usually accompanied by morbid irritability or 
tendency to inordinate action; thus convul- 
sions are liable to occur in extreme debility ; 
vomiting often attends a weak stomach; in- 
flammation proceeds from causes directly or 
indirectly debilitating to the capillary vessels, 
as a cut, a burn, a bruise, a sprain, over- 
exertion, sudden alternation of temperature, 
&c.; and when the vascular system in general . 
is in a weak and irritable state, fever is in- 
duced by any slight irritation; and. although 
we have not yet investigated the precise na- 
ture of fever and inflammation, it will be 
readily admitted that both are chiefly charac- 
terized by unusual mobility in the vascular 
system. 

The causes also that induce increased mo- 
bility, are the same as those already stated to 
occasion morbid sensibility, namely, bad air, 
unwholesome diet, want: of exercise, inani- 
tion, depressing passions; and thus we may 
perceive a physical cause for the connexion 
between debility and spasm, the existence of 
which has long been admitted as an axiom in 
pathology. 

What reason we have for assigning to any. 
substances a direct power of increasing the ag- 
gregation of the living solid, and thence pro- 
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ducing effects the reverse of debilitating, will 
constitute the next object of inquiry. 

After having carefully analyzed the phe- 
nomena of sensible impressions, and ascer- 
tained the mode in which the action of differ- 
ent organs is liable to be affected by them ; if 
we still find phenomena present themselves, 
which are in direct opposition to the laws de- 
duced, weare almost warranted from this cir- 
cumstance alone to infer, that some laws of a 
totally different nature must operate in their 
production, orthat substances donot act merely 
by the irritation they excite. Fortunately, 
however, we have no occasion to rest this 
conclusion upon inferential grounds, as the 
fact has been already ascertained by direct 
experiment. 

These experiments are not yet laid before 
the public, although made thirty years ago by 
one whose name will long be dear to every. 
friend of science—the author of the celebrated 
theory of animal heat. As I am not at liberty. 
to give a particular account of them, the 
reader must, for the present, be satisfied with 
a statement of their general results, which I 
conceive to be highly interesting. 

The object which their author had mview 
was, to ascertain the power of different phy- 
sical agents im augmenting the cohesion; of the 
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living solid; for which purpose portions of 
skin, mucous membrane, nerve, and vessel, | 
were taken from an animal recently killed ; 
immersed in infusions of different medicines, 
and the comparative strength of these and 
other portions not immersed in the infusion 
accurately compared by an instrument in- 
geniously contrived for the purpose ; another 
instrument was also contrived for dividing 
exactly equal portions of the same membrane ; 
and by occasionally reversing and varying 
the experiments, every objection was removed 
relative to their accuracy. | 
But it would be objected, that experiments 
made in this way upon the dead, afford no fair 
ground for analogy applied to the living fibre. 
To obviate this, Dr. Crawford tried to 
ascertain the influence of the vital principle 
in modifying the effect, by submitting the 
membrane, nerve, or vessel, to the same ex- 
periments at different periods; and found, by 
comparison, that the power of the medicine 
was diminished the longer the experiment 
was delayed; this effect, whether tonic or 
relaxant, being greater, the nearer the fibres 
approached to a state of vitality when the 
substance was applied. In order to ascertain 
the effect in a state of perfect vitality, he at 
length injected the infusion into the stomachs 
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of animals; and having for this purpose taken 
two pups of the same litter and equal in size, 
he tried the relative strength between the 
membrane exposed and that not exposed to 
the influence of the solution. And now, by 
repeated comparison between the result of 
these and his former experiments, he found 
the relative effect of the medicine augmented 
in a still greater degree. On the other hand, 
by delaying the experiment for a certain time, 
the medicine seemed to have almost entirely 
lost its influence ; equal portions infused and 
not infused in it exhibiting the same degree of 
cohesion. 

The results of these experiments were cu- 
rious. Every medicine belonging to the class 
usually called tonics, and several not strictly 
called so, were found to increase (and that in 
almost exact relation to their tonic power) 
the cohesion of the mucous membrane and of 
the blood-vessels, but on the contrary to im- 
pair that of the skin. Acids in general were 
found to have an opposite effect, or to di- 
minish the cohesion of the mucous membrane. 
Neutral salts were found to increase the 
cohesion of all parts, and muriat of soda 
most remarkably; alum on ine contrary, had 
scarcely any effect. : 

As I believe it is the intention of the au- 
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thor’s brother (to whom I am indebted for 
the liberty. kindly allowed: me to avail myself 
of these results) shortly to lay the whole be- 
fore the public, I trust the reader will soon 
have it in his power to satisfy himself of their 
accuracy by reference to the original; and find 
sufficient reason to acquiesce in the conclusion, 
that the living fibre, instead of being, as 
some have too hastily concluded, wholly in- 
susceptible of physical agency, is in many 
respects more susceptible of such influence, 
unless when the feelings excited give rise to 
actions that resist or modify the impression. 
In order to convey a more distinct idea of 
the manner in which the physical and vital 
action may tend to counteract and modify 
each other, it may be expedient briefly to re- 
capitulate some of the laws of sensible im- 
pressions, and point out the means we possess 
of ascertaining the nature of organic feelings. 
The existence of feelings which excite no 
mental perception was allowed to be only an 
inference drawn from the phenomena. A 
cause has been applied producing changes 
that would have excited consciousness, if the 
mind could perceive it, and an involuntary 
effort of resistance followed, of which the 
mind was equally inconscious ;—the existence 
of the feeling cannot be denied from the want 
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of mental perception, any more than that of 
the corresponding motion from the want of 
volition. 

For ascertaining the precise nature of feel- 
ings Or impressions on parts incapable of ex- 
citing mental perception, we have only ana- 
logy for our guide, and proper allowance must 
be made for modifying circumstances. The 
greater delicacy of one organ may render 
it more susceptible of the same impression 
than another; thus a substance, whose taste is 
grateful to the tongue, its odour being equally 
agreeable to the nose, may give pain to 
the latter by its actual contact, the more vo- 
latile particles being all this delicate organ can 
bear. By analogy we may infer that the 
same substance carried down to the mucous 
membrane of the stomach, will produce an 
effect analogous to that it occasioned on the 
mucous membrane of the tongue, though still 
less sensibly felt, fromthe declining sensibility 
of the organ. 

The influence of habit, however, must 
also be taken into account, as constant applica- 
tion or frequent repetition renders impressions 
indifferent to one organ, while they may be 
highly displeasing to another unaccustomed 
to their mode of action. Thus the contents of 
the stomach in their mixed and half assimi- 
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lated state would be very displeasing if again 
applied to the tongue; and even thrown up 
into the cardia, if their acrimony be such as 
to excite eructations, they often cause a pain- 
ful sense of heat, called heart-burn; which 
the mind did not perceive as long as it was 
confined to the stomach itself, but which is 
more sensibly felt as it approaches to organs 
more amply supplied with cerebral nerves ; 
painful in the esophagus, this impression 
would probably be intolerable on the tongue. 

The influence of sensible and organic im- 
pressions on the vascular system, was reduced 
in a former part of this inquiry to two gene- 
ral laws,—that internal impressions tend di- 
rectly to increase, and those which are exter- 
nal to suspend the contraction of vessels,— 
and reasons were adduced to render it proba- 
ble that these apparently opposite effects re- 
sult as a natural consequence from a law still 
more general,—that. two impressions can- 
not be equally felt at the same instant in the 
same part. 

If it now be considered, that all medicines 
taken into the stomach are directly applied to 
an extensive surface of the vascular system, 
highly susceptible of impression from its con- 
tinual moisture; and if we reflect upon the 
important general effects that result from 
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local changes; we shall see that it is necessary 
to consider the stomach, not only as an assimi- 
lating organ, but also as a vascular surface, or 
a highly susceptible part of the vascular 
system. Nor yet must we lose sight of its 
influence over the sensorium through the me- 
dium of its cerebral nerves, by which the 
mind is made sensible when it undergoes 
any unusual changes; its energy being 
roused to the employment of those means 
which nature has furnished for exciting resist- 
ance to noxious impressions, as in the effort 
of vomiting; but endeavour to assign to each 
its due share of influence in producing the 
phenomena that present themselves. 


SECT. IL. 


ACTION OF MEDICINES ON THE STOMACH. 


THE Stomach selected for illustrating the operation of Medi- 
cines. This Organ considered in a two-fold light, First, asa 
vascular Surface. Operation of Tonics: why they do not ex- 
cite Intoxication ; why they sometimes allay and sometimes ex- 
cite Fever; why Wine in some cases removes Delirium ; why 
the habitual Use of Tonics debilitates. Acids; why they 
allay morbid Heat and Thirst: their Action different from 
that of Astringents; how sulphuric Acid checks colliqua- 
tive Sweat; Advantage derived from combining Tonics and 
Acids.——Soporifics; their Mode of Action; why they first 
quicken, then retard Circulation ; the habitual Use of Ano- 
dynes ; why it induces morbid Susceptibility.——Digitalis ; its: 
Mode of Action inquired into ; why it renders the Pulse irre- 
gular, retards Circulation, causes Depression of Strength and 
Spirits ; why it increases Secretion; how its Action is directed to 
particular Organs ; why its excessive Exhibition causes Tre- 
mors, intermitting Pulse, Nausea, Syncope, Vertigo, Blind- 
ness and Paralysis. 


AS the operation of medicines is a subject 
too extensive to be fully discussed without a 
separate treatise, I shall endeavour to eluci- 
date the principles on which I conceive that 
investigation should be pursued by directing 
the inquiry chiefly to a particular organ; and 
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in conformity with the plan already adopted, 
select the most complex for this purpose, in 
hopes of rendering the prosecution of the in- 
quiry to those which are more simple, com- 
paratively easy. 


With this view the propriety of selecting 


the stomach is so obvious, that it will hardly 
be questioned. 

Regarding it as an organ of assimilation, 
its habitudes have already been considered at 
some length in treating of nutrition ; and al- 
lusion to its influence asa part of the vascular 
system has been unavoidably made in treating 
of intoxication and convulsions. We shall 
now inquire more particularly into its influ- 
ence as a part of the vascular system, and en- 
deavour to explain some apparent anomalies 
that result from the sensible and physical um- 
pression of substances counteracting or modi- 
fying each other. | 

Under the head of intoxication it was stated 
that strong sensible impressions, externally ap- 
plied to the vascular system, cause the vessels 
to endurea greater degree of distension before 
they contract ; but the sense of distension at 
length exceeding the force of the external im- 
pression, a more powerful contraction suc- 
ceeds, and the circulation is locally accel- 
erated. But the rapid participation of the 
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vascular system in local changes soon aug- 
menting general circulation, intoxication, for 
reasons before alleged, is the consequence. 

We have now to inquire why all strong 
sensible impressions do not equally produce 
this effect, as acids and strong bitters; to 
which the obvious answer is, that their phy- 
sical action counteracts the effects of their sen- 
sibleimpression. We find that bark and other 
strong bitters have a direct power of corru- 
gating or constricting the vessels, and this 
effect limiting their range of action, prevents 
the local circulation from being increased, and 
therefore no intoxication results. 

But as the effect depends, like that pro- 
duced by the influence of external cold, upon 
modifying circumstances ; or the relation be- 
tween the tonic power, the force of the blood, 
and the strength of the sensible impression; 
bark, under certain conditions of the body, 
may cause increased circulation. Thus in ac- 
tive fever, when the circulation and general 
sensibility are increased, these together over- 
come the tonic power; hence bark in acute 
rheumatism is often injurious. But in the 
chronic stage, when the susceptibility of im- 
pression is somewhat diminished, and the 
force of circulation has subsided from previ- 
ous evacuations, the tonic power is no longer 
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overcome by the sensible impression, and it 
proves a most powerful remedy. 

On the same principle, wine, which has 
also considerable tonic powers, varies in its 
tendency to excite intoxication, according to 
circumstances ; producing this effect less rea- 
dily in the torpid fibre of old age, than when 
the susceptibility and mobility of youth pre- 
vail; and in the last stage of typhus fever, 
when the powers of life are almost extinct, 
the faculties of sensation and motion being 
alike impaired, the sensible impression of 
wine has little influence, and its tonic powers 
alone exert their beneficial effect : it restores 
the tone, removes the relaxation, and mode- 
rates the over-distension of the minute ves- 
sels; and thus suspends the low muttering de- 
lirium arising from congestion in the brain, 
with quick but enfeebled circulation. 

It is a curious, and to every medical man 
a highly interesting inquiry, why tonics, if car- 
ried beyond a certain extent, or continued 
beyond a certain time, often cease to pro- 
duce their beneficial effect, and appear to do 
injury rather than service. 

Reasoning a priori it might have been 
presumed, that whether the action of medi- 
cines depends upon the feelings they excite, or 
the direct physical changes they induce, these 
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could have only a temporary effect; nothing 
but the natural process’ of assimilation, with 
wholesome diet, and proper exercise, being 
capable of permanently maintaining the tone 
and vigour of the system. No one, it is pre- 
sumed, will contend that bark affords nourish- 
ment, or that this or any other drug is capa- 
ble of directly augmenting the vital princi- 
ple; and as we find from Crawford’s experi- 
ments, that the tonic powers are increased by 
the vital influence, we may easily conceive, 
that if the exhibition of medicine be carried 
so far as to interfere with the process of nu- 
trition, its salutary influence will soon be im- 
paired or suspended. Instead of aiding the 
efforts of nature, by substituting an artificial 
in the place of a natural process, we are rather 
impeding her operations, and taking the work, 
as it were, out of her hands. The benefits, 
however, of a temporary assistance, to enable 
her to resume her functions, are often consp1- 
cuous, as in the advantage frequently derived 
from a judicious course of purgative medi- 
cines; whereas the habitual use of them 
never fails to impair the tone of the intestines. 
The remedy should perhaps be only resorted 
to as the least of two evils, or when it appears 
calculated to do less injury than habitual con- 
stipation, which is seldom removed when_ 

on 
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once confirmed. ‘Tonics, on the same princi- 
ples, if injudiciously employed, or too long 
continued, may prove injurious instead of 
beneficial. 

Acids also excite a strong sensible impres- 
sion without inducing intoxication; and a satis- 
factory explanation of the action of a class of 
medicines so extensively useful in febrile 
diseases, would, if attainable, surely be a valu- 
able addition to our knowledge, and is there- 
fore at least deserving of the attempt. 

Experience shews them to possess the great- 
est efficacy in allaying morbid heat and thirst ; 
whence they are termed refrigerants ; but this 
fact, sufficient perhaps for most practical pur- 
poses, was not likely to be accounted for be- 
fore the cause of morbid heat and thirst had 
been explained. 

In a former part of this inquiry we have 
seen that the sensations of heat and thirst, 
when combined, are intimately connected 
with asimilar change in the state of the vessels 
to that inducing intoxication; this latter aris- 
ing from quick, strong, and full circulation; 
whereas over- distension of vessels, constricting 
their mouths and suppressing secreiion, causes 
the former. But as over-distension naturally 
results from increased force of circulation, one 
question is involved in the other, and both 
resolve themselves into this——why do acids 
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allay the force of circulation and remove over- 
distension of vessels ? 

As the sensible impression of tonics is 
counteracted by their physical properties in- 
creasing the cohesion of the vessels, and thus 


_ limiting their range of action, so we are led 


to expect some physical property in acids also 
to counteract their sensible impression; and 
experiment, which is here our safest guide, sug- 
gests, that they relax instead of increasing the 
cohesion of the fibre; whence we come to in- 
quire whether this may account for the effect 
produced. 

It may not at first appear how opposite 
causes should produce a similar effect; and 
when over-distension of vessels originates in 
loss of tone, we should rather expect a relax- 
ant to aggravate the evil. 

Tonics have no remarkable power of in- 
creasing secretion; acids have; and this differ- 
ence may lead us to the solution of the 
problem. 

Tonics, applied equally to the vessels and 
to their mouths, probably cause an increased 
contraction in both, and thus remove over- 
distension, but without augmenting secretion ; 
and hence we may see the propriety of re- 
moving plethora previous to their exhibition, 
without which they frequently aggravate fever. 
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Acids, applied equally to the vessels and to 
their mouths, probably cause increased relax- 
ation of both; but relaxation of their mouths 
necessarily causes depletion of the vessels, and 
removes their over-distension,: at the same 
time increasing secretion; and hence we may 
perceive how a similar effect in restoring the 
vessels to a proper degree of contraction re- 
sults from opposite causes, and see the pro- 
priety of resorting to acids for this purpose, 
when the circulation is full and strong, as in 
active fever, and when morbid heat and thirst 
proceed from increased force of the blood; 
but in the passive stage, when relaxation of 
vessels appears to be the chief cause of these 
symptoms, and when further evacuation is not 
required, we may see the propriety of admi- 
nistering tonic medicines. 

The sense of constriction felt on taking 
acids into the mouth will probably excite a 
doubt of their having a relaxant power ; but 
it should be considered that the shrinking of 
the vessels from the evacuation produced is 
sufficient to account for this sensation; and it 
may be further remarked, that simple astrin- 
gents, as alum, suppress instead of increasing 
secretion ; acids therefore do not act like as- 
tringents, as they increase, instead of suppres- 
sing secretion. Their beneficial effects, in sup- 
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pressing hemorrhage, may be also explained 
in the same way, from the depletion of vessels 
they produce; their operation being probably 
analogous to that.of other modes of evacuation 
ito which it is customary to resort. 

Sulphuric acid has been so long regarded 
as a tonic, and employed with that indication 
to relieve the colliquative sweat that occurs 
in the last stage of consumption, ascribed to 
extreme debility, that this acid will no doubt 
be urged as an exception; but one circum- 
stance renders it highly probable that it is 
no exception, but a further confirmation cf the 
correctness of the preceding view. ‘Every 
medical man is aware that this remedy, in 
checking the colliquative sweat, is liable to 
bring back the colliquative diarrhea which 
usually alternates withit ; and thus it appears 
only to moderate one excretion by increasing 
another. It isnot, however, to be inferred, 
that under proper management, it may not be 
advantageously employed to regulate both. 

Why acids relax the living fibre we do not 
pretend to explain; but it is deserving of no- 
tice, that all relaxants do not act in the same 
way; some are transient, others more perma- 
nent, and some strictly deleterious in their 
effects; hence the difference resulting from - 
warmth, acids, and the contagion of fever, _ 
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all of which appear relaxant to the living 
fibre, though materially different in their na- 
ture. So also are tonics widely different from 
each other, both as to the nature and durabi- 
lity of their action; and a correct idea of the 
disease in which they are employed, can alone 
guide the practitioner in making a proper se- 
lection in the use of them. 

The advantage frequently found to result 
from combining or alternating the exhibition 
of bark and sulphuric acid has perhaps given 
rise to the erroneous supposition, that they 
act upon the same principle; whereas they 
rather appear to correct each other, and pre- 
vent the ill effects likely to result from con- 
tinuing the separate exhibition of either: bark, 
by suppressing secretion, being liable to ex-— 
cite fever, while it obviates debility; and 
acids, while they restore secretion and allay 
fever, being liable, if long continued, to 
produce relaxation and debility. 

The frequent or habitual use of acids is too 
obviously relaxant to be denied; debility, pale- 
ness, and emaciation, are the usual effects; 
and although the refrigerant influence of in- 
creased secretion may render them often in- 
directly tonic in febrile diseases with regard to 
their general effects, it seems highly probable 
that their physical influence is directly relaxant 
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to the moving fibre, agreeably to the result of 
Crawford’s experiments. 

Viewing the stomach as a vascular surface, 
the important changes of circulation induced 
by opium and other soporifics may next be 
inquired into; and for this purpose it will 
first be proper to state the precise symptoms 
to which they appear to give rise. 

The first effect that follows from a mede- 
rate dose of opium is usually a slight accele- 
ration of pulse, and some degree of exhilara- 
tion; these are soon succeeded by slow pulse, 
heaviness, and sleep which, as already shewn, 
results from full and slow circulation in the 
brain. | 

The general participation of the vascular 
system in local changes has been already ac- 
counted for, and we have only now to inquire 
into the nature and cause of the local changes. 

These cannot be referred to the sensible 
impression of the drug, as, in the usual dose, 
it has no sensible impression adequate to ac- 
count for even the slight acceleration of pulse 
produced; and the retarded circulation, that 
rapidly succeeds, is the reverse of what would 
result from a sensible impression. Nor can 
these effects be ascribed to a tonic power, as 
neither intoxication nor sleep would result 
from such a cause, or bark would equally 
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give rise-to them. Nor yetcan they be refer- 
red to a directly debilitating influence exerted 
upon the vessels, because the muscular power 
is often at first increased rather than impaired 
by opium; the connexion between the tone of 
the vessels and that of the muscles having 
been already pointed out, from whence it 
appears that loss of tone in vessels is the in- 
direct cause of weakness in the muscles ; and 
over-distension of vessels, from continued 
muscular exertion, probably the first cause of 
the sense of fatigue, or the vessels the imme- 
diate seat of that sensation. Accordingly we 
find that a cordial taken into the stomach on 
the first approach of fatigue, when the action 
of the vessels begins to languish, instantly re- 
cruits the strength and renews the spirits 
by its direct influence on the vascular system. 
So far is opium from directly debilitating, 
that the Turks inebriate themselves with it 
on going to battle, and thereby increase their 
strength and courage. We must seck, then, 
some other cause to explain the phenomena; 
and experiment, which is generally the safest 
guide, at least when nature is not tortured 
into anomalies, points out that opium almost 
immediately impairs the susceptibility of im- 
pression in the organ to which it is applied. 
This organ is now the vascular surface of 


a 
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the stomach, comprising vessels of various 
classes, their permanency of contractility in- 
creasing in an inverse ratio to their size and 
mobility ; the larger contributing more, and 
the smaller less towards the propulsion of the 
blood; while the function of the smallest 
approaches to that of mere transmission and 
filtration, separating the blood into its more 
simple elements. As the most minute vessels 
approach more nearly to the surface, it is 
reasonable to suppose that they will be first 


affected by a substance which is superficially 


applied; and impaired susceptibility of im- 
pression, as experience suggests, will be the 
consequent effect. This will produce a di- 
minished resistance to the distending force of 
the blood; such being the peculiar function 
of this class of vessels; a more ready. trans- 
mission, and more free circulation, will neces- 
sarily follow ; and we may thus account for 
the slight acceleration of pulse and exhilara- 
tion of spirits that arise, the brain being the 
first organ to participate in local changes of 
the vascular system. But the same effect will 
probably soon extend from smaller vessels to 
those of larger capacity, whose function con- 
tributes less to filtration, and more to propul- 
sion of the blood ; and impaired sensibility 
causing impeded action in these vessels, whe- 
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ther it arise from sympathetic communication 
of the changes induced in the former, or the 
direct influence of the drug applied to them- 
selves, will now produce an opposite effect, 
namely, retarded circulation; and this super- 
vening upon previous relaxation with con- 
gestion in the capillartes, sleep will result, 
being the natural consequence of full and. 
slow circulation in the brain. 

The effects of opium appear, then, most 
probably to arise, not from its exciting a sen- 
sible impression, nor from its exhausting by 
previous over-action, but from its suspending 
for a time the perception of organic impres- 
sions, and thereby diminishing the mobility 
of organs whose action depends upon that 
susceptibility ; and the rapid participation of 
the whole vascular svstem, without the ne- 
cessity of supposing the substance to be ab- 
sorbed and directly conveyed to the brain or 
other organs affected, accounts for the general 
effect resulting from the local changes. If, 
however, absorption should in any degree 
take place, similar effects would result from 
its internal application to the vascular system; 
its influence arising, not from its sensible im- 
pression, but from the physical changes it 
induces, which will in all likelihood be the 
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same on the same organs, whether it be in- 
ternally or externally applied. 

To inquire why opium suspends for atime 
the susceptibility of impression in the organ 
to which it is applied, may perhaps be re- 
garded as carrying speculation too far ; but the 
principles formerly suggested may enable us 
to conceive the possibility of accounting for 
it. As feelings arise from changes that are 


going on in the organs, the peculiar kind, or 


durable nature of those it induces, may pre- 
vent the organ from being susceptible of 
others until the former have been obliterated. 
The habitual use of opium, or other ano- 
dynes, brings on at length a morbid suscepti- 
bility of impression; an effect directly oppo- 
site to that which its immediate operation 
produces; and the following may be assigned 
as the cause of it. | 
After the body has been frequently accus- 
tomed to the soothing influence of this drug, 
which diminishes for a certain time the per- 
ception of every displeasing impression, thus 
indirectly diffusing acalm tranquillity through 
the whole system, the returning susceptibility, 
when the influence of the anodyne ceases, is 
doubly felt from the contrast. As the sud- 
den changes from dark to light, from heat to 
cold, excite uneasy sensations; or as a person 
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habituated to the tranquil silence.of the coun- 
try is distracted at first by the noise.of the me- 
tropolis; so if the perception of corporeal 
feelings be continually blunted, their natural 
impression at length ceases to be habitual; 
impressions that should be insensible from 
their continuance, become novel and strange 
from suspension; mental perception begins 
to attend them; the order of nature is in- 
verted; organic assume the character of ani- 
mal functions, and the mind is disquieted by 
a thousand corporeal feelings, that never be- 
fore attracted attention. 

Relief is now only to be obtained by again 
having recourse to the anodyne; and the mis- 
erable victim aggravates the cause of his suf- 
ferance by the means from which he derives 
a temporary remission of it. 

Analogous to this is the effect resulting 
from the habitual use of intoxicants taken to 
excess; the constant experience of their ex- 
hilarating influence renders intolerable the 
void and depression that succeed ; and the 
vascular system inured by constant habit to 
a state of morbid distension, suffers a change 
of tone, and a change of general irritability 
is the consequence. A countenance ruddy 
and inflated, an eye red and fiery, and an un- 
usual irascibility of temper, are the first indt- 
cations of this revolution. 
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The remarkable influence of digitalis on 
the circulation does not properly belong to the 
consideration of effects produced on the sto- 
mach as a vascular surface, since the mode in 
which this drug is administered so as to pro- 
duce these effects, shews that the stomach is 
not the direct seat of the impression. But as 
the inquiry will'tend to throw additional light 
upon the subject, and afford an opportunity 
of contrasting the influence of two substances, 
which some appear to regard as bearing a near 
affinity to each other, we may deviate a little 
from systematic order, and introduce the in- 
quiry here, which might with more propriety 
have been reserved for another occasion. 

When digitalis is exhtbited in sufficient 
doses to act directly upon the stomach, the 
usual consequence is vomiting, and its opera- 
tion in this respect does not materially differ 
from that of other emetics; which will be con- 
sidered’ hereafter. Administered so’ as.to act 
upon the circulation: exclusively, it must be 
slowly and cautiously introduced into the sys- 
tem so.as to allow it to be absorbed’ and car- 
ried into the blood, where it acts. internally 
upon the organs whose function exhibits. the 
effects of its influence, namely, those of cir- 
culation and secretion. 
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We shall first consider its influence on 
the function of circulation. 

The comparison instituted at the begin- 
ning of this chapter between digitalis and 
opium, may afford some assistance in the pre- 
sent investigation. We see here nothing like 
an anodyne effect, or the power of suspending 
impressions and allaying pain in this drug ; 
but, on the contrary, rather a tendency to 
excite than allay irritation. Nor, if assumed, 
would an anodyne effect explain the symptoms 
it induces: if its nature accord with opium, 
so should its effects; but digitalis neither 
allays pain, nor promotes sleep, nor does it 
render the pulse full, as opium does; but, on 
the contrary, small and weak. A moment’s 
reflection may also convince us that its effects 
are no way analogous to those of tonics, as it 
induces depression and debility, rather than 
increased vigour; nor yet can we ascribe 
them to a directly debilitating influence, as 
diminution of tone causes, in the first instance, 
increase of mobility, and this in the vascular 
system would rather accelerate than retard 
circulation; while relaxation of vessels would 
not give rise to a small, but a full pulse. Let 
us then inquire, as experiment shews it to 
possess irritating power, whether the irrita- 
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tion excited may be adequate to the explana- 
tion of the phenomena. 

The irritating cause is gradually intro- 
duced and internally applied to the vascular 
system, where its operation will be equally 
exerted upon all vessels capable of receiving 
it. But admitting this, will the influence of 
its impression be equally felt by all classes of 
vessels ?—Most probably not, as we find that 
a larger dose of the same medicine is required 
to affect one organ than is sufficient to act 
upon another ; and again, as the extremities 
of nerves and vessels are usually found to 
have the mest susceptibility of impression, 
there is every reason to suppose that the more 
minute vessels will be the first to experience 
its influence. 

The effect of internal irritation is to excite 
resistance, or increased contraction; but if the 
cause operate equally on all classes of vessels, 


will the mode of resistance ‘be alike in all ? 


Certainly not, as the mode of action peculiar 
to each class of moving fibres continues still 
to characterize it under the influence of mor- 
bid impressions. 

The cause being then equally applied to 
arteries and capillaries, the latter, which 
scarcely exhibit any sensible pulsation or mo- 
bility from the distending impulse of the 


400 MEDICINES ACTING ON THE STOMACH, 


blood, although it’ is from every pulsation of 
the heart varying in. degree, are’ still less 
likely to exert an interrupted resistance to a 
mode of irritation that is permanent! and uni- 
form in its application. The arteries, on the 
contrary, accustomed’ to a periodic action, 
corresponding to the alternate application 
and removal of the distending force of the 
blood, will still:retain, to a certain extent, 
their natural mode of action, and exert their 
usual’ mobility, though perhaps with less re- 
gularity, in resisting an impression that is 
| permanent instead of periodic in its applica- 
tion. From these circumstances the follow- 
ing effects will ensue :—diminished area or in- 
creased contraction in the capillary vessels, 
which exert a more permanent resistance to 
internal irritation, and this will produce op- 
posite effects to their relaxation; and the 
one, as was stated in the effect of opium, 
tending to facilitate, the other will to obstruct 
the transmission of the blood; and retarded 
circulation will follow. But the cause being 
introduced into the blood will operate upon 
all the capillaries; and those of the heart 
will participate in’ the effect; and the irrita- _ 
bility of every organ varying with the quan- 
tity and velocity of the blood circulating in its 
capillary vessels, expulsion of blood from 
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the coronary system will impair the energy 
of the heart, and thus will the circulation be 
rendered weaker as well as slower; but the 
same change, in the mode of irritation applied 
to the larger vessels, will give rise to some 
degree of irregularity also in their action, and 
this will tend to render the pulse occasionally 
intermitting. 

Paleness with depression of strength and 
spirits will result from the changes in the 
capillary vessels of the brain, the surface, and 
the organs of loco-motion; and thus we may 
account, upon general principles, for all the 
effects of digitalis upon the circulation. 

We shall next consider its influence on 
the organs of secretion. 

The changes of secretion are easily ex- 
plained. It was found to bea general law, 
that whatever increases the contraction of 
exhaling or excreting vessels relaxes their 
mouths, and therefore increased secretion is 
the natural consequence of internal irritation; 
which is one of the most frequent effects that 
result from the slow and gradual exhibition of 
digitalis. 

It may be asked perhaps, by what means 
the physician is enabled to direct its action to 
one organ more than another, so as either to 

pd 
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increase secretion, excite diuresis, or moderate 
the force of circulation at pleasure; and the 
following consideration may perhaps throw 
some light on this curious circumstance. 

The weakest organ is naturally, as before 
illustrated, the most susceptible of an unusual 
impression, and therefore most likely to be 
first affected by an irritating cause; and this 
is fortunately the very organ we in general 
have to act upon; though we are apt to refer 
the influence of the drug to one indirectly 
participating, instead of the direct seat of the 
impression. Thus when it causes diuresis in 
the removal of dropsy, it is supposed to act 
exclusively on the kidneys, and thus cure the 
disease ; whereas it is more probable that the 
flow of urine is the consequence, and not the 
cause of the removal of the disease ; the me- 
dicine acting upon the small vessels in gene- 
ral, and by subjecting them to a new mode of 
irritation, stimulating them to fresh efforts of 
contraction, by which they throw off part of 
the load that oppresses them, and recover from 
that torpid state which characterizes them in 
this affection. 

We may next inquire into the effects of the 
excessive exhibition of this drug, or its too long 
continuance; the symptoms of which are tre- 
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mors, intermitting pulse, fainting, nausea and 
vomiting, and perhaps at length vertigo, blind- 
ness, or paralysis. 

Every moving fibre has a degree and power 
of action that is natural to it; and although 
by habit this may be gradually augmented, 
such changes cannot be suddenly induced 
without risk of giving rise to morbid effects ; 
and, if an organ be stimulated to efforts greater 
than it is able to bear, increased relaxation 
and debility necessarily follow. Now when 
the patient is using little bodily exertion, and 
the pressure of the blood removed by the re- 
cumbent posture, the capillary system may 
bear to be excited to some increase of con- 
traction without producing morbid effects, 
provided the change be cautiously and gradu- 
ally brought about. But inordinate contrac- 
tion and its consequences will be liable to re- 
sult if such changes be suddenly attempted. 
The brain and stomach, being in the natural 
condition of the body the first organs to par- 
ticipate in change of circulation, will exhibit 
the first symptoms of inordinate constriction 
in their capillary system: impaired energy 
and altered function of these organs will be 
the consequence. ‘This will produce tremors 
and syncope in the former, as already account- 
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ed for; nausea and vomiting, as hereafter to 
be explained, by its operation on the latter. 

But inordinate contraction being succeeded 
by inordinate relaxation, vertigo, blindness, 
convulsions, and perhaps afterwards paralysis 
from effusion, may result from the subsequent 
change in the minute vessels of the brain. 
If the action of the medicine be determined 
by constitutional weakness to some other 
organ, local inflammation may possibly en- 
sue. And thus the effects may all be re- 
duced to general principles. 

To demand why digitalis is irritating to 
our organs, or why all modes of irritation do 
not produce the same effects, would be an 
unreasonable expectation, We are not called 
upon to explain why sugar is sweet, or 
lemon acid,—nor would this explanation 
equally contribute to enlarge our stock 
of useful knowledge; an objection that 
cannot be urged against the preceding in- 
vestigation, as it every way tends to cor- 
rect our reasonings, and to infuse a due de- 
gree of caution into our practice. There can, 
however, be no impropriety in suggesting, 
that those substances, agreeably to principles 
formerlydeduced, are best calculated to excite 
irritation, which cause the most rapid changes 
in our organs. 
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ACTION of Medicines on the Stomach, considered as an Assi- 
Statement of the Difficulties that occur in 
Cause of Nausea, and 


milating Organ. 
explaining the Operation of Emetics. 
its Connexion with increased Secretion from the Stomach in- 
quired into. How Vomiting arises from Substances increas- 
ing Secretion.—How it is excited by Substances not increasing 
Secretion.—How it is produced when Emetics are injected into 
the Blood-vessels. ——How produced by mental Emotions. 
How excited by a Blow on the Stomach. Cause of Sea-sick- 
ness. —— Why irritating the Fauces promotes Vomiting. 
Purgatives; some Hints for explaining their Mode of Action ; 
why most effectual when compounded. Conclusion. 


WE now proceed to examine the influence 
of medicines on the stomach, considered as 
an organ of digestion, or as one calculated from 
its peculiar organization to receive and assimi- 
late such substances as admit of assimilation, 
aud to reject such as are unfit for the purposes 
of life. 

These faculties are not to be ascribed to a 
peculiar intelligence in the organ, but to the 
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influence of the general principle, that the 
living fibre contracts from a painful, and re- 
laxes from a grateful impression ; the former 
state rendering it less senstble of pain, and 
the latter more susceptible of pleasure. This 
is not alleged as the physical, but as the final 
cause of the contraction of the living fibre: 
we must however rest satished with a final 
cause somewhere. 

From the influence of these principles 
(their effect being modified by the structure 
and function of the organ) result all the phe- 
nomena of assimilation and digestion, whe- 
ther they depend upon altered secretion, or 
altered action in the assimilating organ. As 
both these are illustrated in the operation of 
emetics, the mode of action peculiar to this 
class of medicines may now be inquired into. 

It has been formerly stated as a general 
law, that internal irritation excites increased 
resistance in the organs; and the effect of 
emetics on the stomach was adduced as one 
instance in illustration of this law. But the 
phenomena of vomiting are not of so simple 
a nature as to be fully explained by this prin- 
ciple alone. Other organs besides the stom- 
ach are concerned in it, and as these are far 
removed from the direct seat of the impres- 
sion, belonging to the class of animal rather 
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than organic functions, their co-operation re- 
quires to be accounted for. As those organs 
whose co-operation is requisite to produce the 
act of vomition, namely, the diaphragm and 
abdominal muscles, are under the control 
of the sensorium, some change is required 
that is capable of exciting mental perception, 
or at least of inconsciously rousing the energy 
of the cerebral system to co-operate in resist- 
ing a noxious impression. 

Now many of the causes that excite vomit- 
ing neither appear from the force or pecu- 
liar nature of their sensible impression to be 
capable of producing this effect ; it is there- 
fore incumbent upon us to explain how an 
impression not sensibly felt, even by the more 
perceptive surface of the tongue, may produce 
such changes in the stomach as to alter its na- 
tural action, rouse the co-operation of the 
sensorium, and throw the whole system into 
a convulsive effort of resistance. 

To say that substances not irritating to 
the tongue may be so to the stemach, would be 
begging the question, unless some adequate 
reason be alleged. It istrue, that the contents 
of the stomach in their half-assimilated state, 
are often irritating when thrown up into the 
cardia, and probably would be still more so, 
if applied to the tongue; but the circum- 
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stance of their being thrown up proves them 
to have been irritating also to the stomach; 
and if they were otherwise, the influence of 
habit reconciles the stomach to that which is 
continually applied to it, but habit cannot 
be alleged as a cause for emetics having lost 
their power of irritating the tongue. And 
analogy must still be admitted as our safest 
guide in judging of the nature of organic 
feelings. 

Having now stated the difficulties attend- 
ing this formidable problem, we shall meet 
it fairly, and endeavour to solve them. 

Vomiting is produced in such a variety 
of ways, that to reconcile the operation of 
so many different causes has hitherto baffled 
research; and the failure of the attempt is 
indirectly acknowledged, when we are re- 
duced to the necessity of ascribing it to some 
specific action, or in other words, some occult 
quality in the drug, determining its action to 
a particular organ, and regulating the mode 
of resistance excited. 

But the assumption of an occult quality 
is iN many cases inadmissible. We cannot 
ascribe any specific action or occult quality to 
simple warm water, to the motion of a 
swing, or to the sight of a disgusting object ; 
and yet all these causes occasionally excite vo- 
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miting : and that explanation is not satisfac- 
tory which is not applicable to every cause, 
and consistent with every phenomenon. 

Let us then consider the phenomena of 
vomiting, and see what presents itself. 

In every instance, where vomiting does 
not arise from the direct application of a 
strongly irritating impression, or from a mor- 
bid increase of irritability in the organ, ren- 
dering it more susceptible of impression, as 
under inflammation, some degree of nausea 
precedes it ; and an increased secretion from 
the surface of the mucous membrane so con- 
stantly attends nausea, that we cannot doubt 
but some intimate connexion subsists between 
them. Perhaps the causes of increased secre- 
tion may lead us to the nature of this con- 
nexion. — 

Increased secretion willarise, as repeatedly 
shewn, either from primary relaxation of the 
mouths of the secreting vessels, or increased 
contraction of the vessels indirectly relaxing 
their mouths; it may therefore result some- 
times from the one, and sometimes from the 
other. 

If then we suppose it to arise {rom primary 
relaxation of their mouths, we have to in- 
quire how that.effect may be brought about ; 
and the principles already deduced lead us to 
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infer, that this may result either from the 
physical, or sensible action of medicines; as 
the relaxing influence of warm water, or the 
external irritation of ipecacuanha. 

If it arise from an irritating cause, (and 
most emetics have a disagreeable taste) why, 
it may be asked, does one mode of irritation 
produce it and another not? In order to pro- 
duce this effect, it is not only necessary that 
the irritating cause should relax the mouths of 
the vessels, but that it should not in any 
remarkable degree relax the vessels themselves 
by its external impression ; as the immoder- 
ate relaxation of the vessels themselves was 
shewn to bring on a constriction of their 
mouths, and thus suppress the secretion again. 

An irritation peculiar in kind or degree ap- 
pears requisite then for promoting increased 
secretion ; and as parts different in structure 
vary in their degree of sensibility, it is not 
improbable that the mouths may be often af- 
fected by causes too slight to affect the vessels 
themselves; the mouth of every exeretory 
duct bearing testimony to the truth of the prin- 
ciple, that extremities are the most sensible 
parts of nerves and vessels. © | 

But the same reasoning will equally apply 
to a physical cause; thus the. relaxing influ- 
ence of warm water may open the mouths to 
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a certain degree, and increase secretion; but 
if its temperature be greatly augmented, the 
inordinate relaxation of the vessels may in- 
crease the irritation of distension applied to 
their mouths, to a suflicient degree to cause 
their contraction, and thus suspend secretion. 

But increased secretion may also. arise 
from primary contraction of the secreting ves- 
sels relaxing their mouths, probably render- 
ing the secretion at the same time thinner as 
well as more copious. Now this effect will 
also proceed from an irritating cause, if inter- 
nally applied; but it is requisite that the ir- 
ritation be not so great as immoderately to 
constrict the vessels, or the fluids may be pre- 
vented from arriving at the mouths, and thus 
secretion be suppressed, as in the cold fit of 
ague. | 

The same effect may in some cases also re- 
sult from a physical cause capable of increas- 
ing the contraction of the vessels; and this, if 
they have been previously relaxed and over- 
distended, to asuflicient degree to suppress se- 
cretion, may again restore them to a proper 
condition for resuming their functions. 

Having then explained the mode in which 
increased secretion may result from the senst- 
ble impression or physical action of medicines, 
we return to the connexion between this effect 
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and the production of nausea; and the first 
consideration that suggests itself is, that nausea 
does not always accompany increased secre- 
tion, and therefore is not the consequence of 
it, but of some collateral circumstance that 
sometimes does, and sometimes does not at- 
tend it. 

In speaking of nausea it was remarked, 
that this sensation does not consist merely in 
the sensible impression of the substance taken 
into the stomach; as the sense of nausea con- 
tinues the same, varying in degree rather 
than in kind, although induced by fifty dif- 
ferent substances, bearing no relation or afhi- 
nity to each other in sensible qualities. It 
must therefore consist in some change in the 
natural action or condition of the organs, 
equally occasioned by them all. The nature 
of this change, and why it arises from such va- 
rious causes, is then the next point to be as- 
certained ; and for this purpose we must 
take a nearer survey of the organization and 
attributes of the stomach itself. 

The stomach is a muscular bag, capable of 
accommodating its capacity to the quantity 
of its contents. It is lined with a highly vas- 
cular membrane, which distends as the or- 
gan distends, and shrinks as its bulk decreases; 
and it admits of a doubt, whether this mem- 
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brane in the natural state be ever folded or 
wrinkled to any considerable extent. 

By what means does this membrane ac- 
commodate itself so readily to the state of the 
organ? When the grateful impression of 
food relaxes, as its bulk distends, the stomach, 
the same impression relaxes the vessels, and 
allows them to become both distended and 
elongated ; and thus, as the organ increases in 
bulk, (though it may at first appear singular,) 
the membrane at the same time increases 
both in extent and in thickness: the addi- 
tional supply of blood required to fill this in- 
creased capacity of the vessels being probably 
derived, as before explained, from the com- 
pression of the spleen partially diverting the 
blood from its former course. 

When the stomach collapses again, from 
the rapid absorption of the more fluid parts 
of the ingesta, what causes this membrane 
to shrink with the decreasing bulk of the 
organ? The peristaltic motion cannot be 
deemed adequate to the production of this 
effect. The muscular fibres of the stomach 
may indeed contract it into folds or wrinkles, 
but cannot produce that uniform diminu- 
tion of its extent and thickness which appears 
to keep pace with the decrease of its contents. 
The obvious and only adequate cause for such 
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an effect is the depletion of its vessels, pro-_ 
ceeding from the increased secretion or exha- 
lation going on from its surface; while the 
decreasing bulk of the organ is gradually 
withdrawing the additional supply of blood, 
by taking off the compression of the spleen, 
and suffering it to flow back into its former 
channel. From this cause will the vessels 
shrink, and with their shrinking will the 
membrane which is composed of them also 
collapse, and thus accommodate itself to the 
size of the stomach, if it may not even con- 
tribute towards promoting the uniform de- 
pletion of the organ. 

_If direct proof be i il that shrinking 
of the vessels will cause shrinking of this 
membrane, let the familiar effect of external 
cold constricting the vessels of the skin be 
considered; the shrinking of the uterus from 
the constriction of its vessels ; or the remark- 
able collapse of the features and surface in 
the cold fit of ague; and particularly the 
powerful effect produced upon parts that op- 
pose resistance, as the head, whence the 
shrinking of the scalp excites a sensation, 
like that of a cord tied tight round the head. 
Other instances will not fail also to suggest 
themselves, which sufficiently prove the in- 
fluence of constriction of the minute vessels, 
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in causing a forcible shrinking in a mem- 
brane almost entirely composed of minute 
vessels. 

We now return to the production of nau- 
sea; which, as stated before, is the perception 


_ of an inverted, and perhaps, from its affinity 


to hunger, of an inordinate action in the 
muscular fibres of the stomach; and this 
change in the action of the organ seems to re- 
sult from an increased secretion, only when 
this is attended by too sudden a constriction 
of the secreting vessels. 

In the natural and ordinary process of di- 
gestion this is slowly and gradually induced, 
nausea therefore does not result; and yet as 
hunger approaches, a sensation nearly akin 
to nausea is often experienced. When the 
secretion is increased by taking food, the com- 
pression of the spleen giving an additional 
supply of blood, prevents the vessels from 
collapsing ; and the impression of food oper- 
ates in the same way, its external impression 
relaxing the vessels in proportion to the in- 
crease of secretion. But when this increase 
of secretion arises from direct relaxation of 
the mouths, without any pleasing or ex- 
ternal impression to relax the vessels them- 
selves, and without any circumstance to af- 
ford an adequate supply of blood and prevent 
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collapse, a shrinking of the vessels will ne- 
cessarily ensue ; and such a change, unless 
the vessels were previously over-distended, 
appears to be always attended with an un- 
pleasant sensation. Hence the disagreeable 
impression that arises from hemorrhage, syn- 
cope, and the cold fit of ague ; and hence 
probably the natural aversion we feel for 
cold, which constricts the vessels;—and our 
predilection for warmth, which induces an 
opposite effect. We might perhaps go even 
so far as to allege, that the sense of heat or 
cold does not consist in the immediate percep- 
tion of altered temperature, but of the con- 
comitant and corresponding changes in the 
state of the vessels that result from it; as 
the sensation bears a much more uniform re- 
lation to these changes than to the change of 
temperature itself; a variety of causes that 
alter the state of the vessels giving rise to an 
altered sense of heat and cold, without any 
real change of temperature. | 

Now this sudden change in the condition 
of the membrane producing an unpleasant 1m- 
pression, alters the action of the organ and 
gives rise to the sense of nausea: and thus 
we have explained how a substance, not ob- 
viously disagreeable to the tongue, may ex- 
cite unpleasant changes in the stomach, and 
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thus alter its natural action; or how a sub- 
stance that does not make us sick because it is 
disagreeable, may be disagreeable because it 
makes us sick. 

But we have not yet completed the solu- 
tion of the problem. Nausea does not always 
precede vomiting, and when it does, an altered 
condition and inverted motion of the stomach 
are not means adequate to the expulsion of its 
contents in a violent and spasmodic manner. 
This effort requires the aid of parts under the 
control of the sensorium, as the diaphragm 
and abdominal muscles ;_ which, by compres- 
sing together the whole of the abdominal vis- 
cera, propel their contents upwards or down- 
wards, and cause thereby a general evacua- 
tion of the whole system of organs and vessels 
subservient to the function of assimilation. 

This co-operation may be induced in the 
following manner :—The general Participa- 
tion of the vascular system, evinced by the 
paleness, shrinking, and cold sweat that pre- 
cede vomiting, may first excite mental per- 
ception of the changes going on; and the in- 
creasing sense of nausea, or the sensible im- 
pression of the substance, if one be produced 
on the stomach, will soon direct the attention 
to the seat of the evil, and rouse the energy 
of the sensorium, either voluntarily or invo- 
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luntarily to exert those means which nature 
has given, and instinct points out, as best cal- 
culated to remove the offending cause. 

On these principles then, may we explain 
the production of vomiting, and the opera- 
tion of all causes giving rise to this effect. 

When emetics are injected into the 
blood, the brain and stomach are the first 
organs after the lungs to which they will be 
carried ; and whether they act by constricting 
the vessels, or relaxing their mouths, they 
will soon be directly applied to both; inter- 
nal irritation constricting the vessels, and 
thence relaxing the mouths, as external irri- 
tation before relaxed the mouths, and thence 
constricted the vessels. | 

If the cause be inadequate to excite vo- 
miting, as a weaker irritation is sufficient to 
excite purging, this effect will probably 
follow; if not, diuresis or diaphoresis may 
result ; all explicable on the same principles. 

It is not even necessary for the medicine 
to arrive at the stomach in order to excite 
vomiting; if the change it induces in the 
vessels in general be sufficiently rapid and 
considerable, vomiting may result from the 
participation of distant parts of the capillary 
system in local changes, and those of the 
stomach will partake of the general effect. 
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Thus vomiting occurs from mental emotions 
which have any relation to disgust, though 
acting primarily on the vessels of the brain ; 
thus it occurs spontaneously in the cold fit of 
ague, from the general constriction of vessels ; 
and in the same way nausea arises from he- 
morrhage, causing a collapse of the vessels ; 
and the cold sweat of fear, on similar princi- 
ples, often excites sickness at the stomach. 

There are also some mechanical causes 
which excite vomiting, and a few remarks 
upon them before we dismiss the subject will 
be hardly deemed foreign to the purpose, 
though not strictly belonging to the physical 
agents employed in the practice of medicine. 

A blow onthe stomach subjects this organ 
to.a mode of internal irritation, which is not 
very ambiguous; as. stamping on a bladder, 
filled with fluid or vapour, tends to burst it, 
so 1s. the stomach suddenly over-distended by 
the blow; and thus is internal irritation ex- 
cited, though the cause be external. 

The motion of a swing, or that of a ship, 
is less simple in its operation, but scems to 
admit of explanation in the following manner: 

The contents of the stomach being alter- 
nately thrown from one side of the organ to 
another, or from the lower to the upper sur- 
face, when the vessel either rolls or pitches, 
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as it is termed, may cause an unusual impres- 
sion, and thus increase the secretion to such a 
degree as to excite nausea, agreeably to the 
principles before stated; which is confirmed in 
some measure by the excessive flow of saliva 
sympathetically occasioned from the mouth, 
and the intolerable sense of nausea accom- 
panying it. But there is another circumstance 
which has probably more weight, and this 1s 
the motion of the organ itself. Every person 
who has experienced sea-sickness is aware, 
that the pitching of the vessel is the most in- 
tolerable, and the subsidence or descent of it 
in particular, during which moment the con- 
tents of the stomach appear to be rising spon- 
taneously towards the mouth, and what is. 
termed the heaving of the stomach is produced. 
As the two extremities of this organ are more 
fixed, while a certain degree of motion or 
play is allowed to its central parts, which 
motion is actually communicated to it in the 
act of vomiting; so is this same motion to a 
certain extent produced by the alternate rise 
and fall of the vessel; and this coincidence, 
accompanied by an increased secretion, alter- 
ing the condition of the organ, seems sufficient 
to account for a propensity to vomiting. 
Irritating the fauces promotes, if it do 
not sometimes actually produce this effect. 
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From the continuity of connexion, and 
similarity of structure, between the mucous 
membrane of the fauces and that of the sto- 
mach, we may conceive the ready participa- 
tion of the one in an impression made upon 
the other; and the community of function 
between the fauces and muscles of respiration, 
which are immediately concerned in the act 
of vomiting, may further promote this effect. 
The functions, in which both these organs are 
habitually connected, are swallowing, sneez- 
ing, coughing, smelling, yawning, and vo- 
miting; and this association being directed 
in a particular mode by the influence of at- 
tention and volition, and strengthened by re- 
petition, may at length produce a sponta- 
neous power of exciting the action of one 
organ by irritating the other. When a person 
wishes to vomit by irritating the fauces, he 
“naturally tries at the same time to imitate this 
action, and to fancy a degree of nausea at 
the stomach, which obviously tends to pro- 
mote the effect, and probably contributes 
very materially to its production. 

The operation of purgatives, diuretics, and 
diaphoretics, can hardly suggest any serious 
difficulties, if the foregoing principles have 
been well understood; and the limits of an 
elementary work would not allow us to enter 
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into them with the same degree of minuteness. 
The following remarks may however facilitate 
the inquiry : | 

Purgatives are for the most part of the 
same nature as emetics, only require to be 
exhibited in smaller doses. They are almost 
always attended with an increase of secretion 
from the membrane lining the intestinal 
canal; is it not probable, that this is accom- 
panied with some diminution in the capacity 
of the canal from the shrinking of the secreting 
vessels, and mucous membrane? And may 
not this contribute to the propulsion of the 
contents, and the expulsion of air, the sudden 
generation of which it is less easy to account 
for, than the sudden diminution of capacity in 
the organ that contained it. 

Purgatives are found by experience to act 
best when compounded ; and this combination 
is generally formed by adding to a substance 
producing increased secretion, one of strong 
sensible impression, as aromatic powder, gin- 
ger, Cayenne pepper, kc. The benefit usually 
ascribed to this addition is, that it prevents 
sriping, and causes the purgative to act more 
pleasantly ; an expression of the fact, rather 
than an explanation of the cause. 

The length of this canal precludes the 
possibility of its sudden and instantaneous 
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depletion, like that of the stomach, produced 
by vomiting. A more regular and uniform 
increase of the peristaltic motion seems re- 
quisite for this purpose; may it not be sup- 
posed then, that while one substance physically 
relaxes the mouths of the exhalents, and 
thereby lubricates the passage, at the same. 
time that it tends to contract the area of the 
canal,—the other, by its sensible impression, 
increases the peristaltic motion, and thereby 
promotes the transmission of the ingesta ? 

If this be the case, the great difficulty 
found in compounding purgatives so as to act 
properly, and produce an evacuation without 
griping, or too copious a discharge of serous 
fluid, may arise from the nicety required in: 
adjusting the proportions; so that the one shall 
not counteract the other, or by too strong a 
sensible impression, over-distend the vessels 
and constrict their mouths, thus suppressing 
secretion again. 

As purgatives and emetics both remain 
some time in the organ before their full 
effect is produced, is it not probable that ab- 
sorption takes place in both cases; and that 
they augment the excretion by their inter- 
nal impression on the vessels, as well as = 
external action on the mouths ? | 

There are yet many interesting inquiries 
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that might be suggested, which do not. pro- 
perly fall within the limits of the present 
work: and the extended application of the 
doctrines it contains might be deemed. prema- 
ture, before the fate of the principles them- 
selves now brought before the tribunal of the 
public has been in some measure decided. 

The author is far from sanguine in his ex- 
pectations, that doctrines so new as some ad- 
vanced in the preceding pages will be readily 
acquiesced in by men who are previously at- 
tached to different opinions. In an undertak- 
ing of so extensive a nature, he is well aware 
that his views may have been occasionally too 
partial, and his reasonings sometimes fallaci-. 
ous; and that a more copious induction of. 
facts than that from which hisinferences were 
drawn, may hereafter materially modify some 
of his conclusions. 

Whatever errors may be pointed out, a 
candid avowal of them is an atonement he will 
always be ready to make: fully sensible that 
the final establishment of doctrines applicable. 
to every possible variety of disease, and capa- 
ble of explaining every phenomenon of life, 
can only be attained by. “ the assemblage of 
numberless converging rays from an extensive 
circumference.” 


Let the fate of his opinions be what it may, 
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he hopes he may have manifested some zeal 
in the search after truth; and trusts he may 
be allowedtohave pursued a mode of inquiry 
which can never retard, should it have failed 
in advancing, the progress of science. 
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Crplanation of the Plates. 


PLATE I. 


FIG, 1. 
REPRESENTS a vertical section of the skull containing the brain,&c. 


A A A—The edge of the bones of the cranium. 

B B—The brain or cerebrum. 

C—The little brain or cerebellum. 

D—The medulla oblongata, being the commencement of the 
spinal marrow. 

E E E—The bones of the face. 

F F—The falciform process. | 

G—The division between the lateral ventricles. 


FIG. 2. 


Represents the brain and cerebellum taken out of the skull, and 
turned up to shew the origin of the nerves, which are numbered.. 


PLATE. IL. 


Represents a back view of the muscles, after the integuments 
have been removed. 


PLATE IIL. 


Represents a front view of the skeleton. 


PLATE Ly: 


FIG. 1. 
Represents the eye surrounded by its muscles; and exhibits a 
view of the distribution of the different nerves supplying that organ, 
which are numbered. 
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a b c-—The first, second, and third branches of the fifth pair of 
nerves, arising from a ganglion, called gasserion (No. 5.) 

d—The lachrymal gland, supplied from the third branch (c) of 
the fifth pair. 

e—A filament from the same branch going to the forehead. 


FIG. 2. 
Represents an outline of the eye-ball, surrounded by the muscles. 


1 2 3—The margin of the orbit. 

a—The ball of the eye. 

b—A muscle that goes to the upper eye-lid. 

c d—Muscles of the eye-ball. 

e—The patheticus muscle, or trochlear passing through the 
pulley. 

f—The optic nerve. 


FIG. 3. 


A horizontal section of the eye, including the optic nerve; 
shewing the different membranes surrounding the ball; the rela- 
tive situation of the chrystalline lens, placed behind the cornea 
and iris, and partially covered by the ciliary processes. The ciliary 
processes were not noticed in the description of the eye, for the 
same reason that prompted the omission of several other points of 
minute anatomy, namely, their use not being sufficiently known to 
throw light upon the function of the organs. The ciliary pro- 
cesses are radiated fibres lying immediately under, and running 
nearly in a similar direction to those of the iris. They surround, 
and partially cover the margin of the chrystalline lens, and are 
usually regarded as a continuation of the internal layer of the 
choroid coat, as the iris was formerly of the external layer of the 


same membrane. 


a—The sclerotic coat. 

b—The choroid. 

c—The retina. 

d—The cornea. 

e—The chrystalline lens. 

f f—The ciliary processes. . 
g—The anterior chamber between the cornea and iris, con- 
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taining the aqueous fluid. There is also a second cham- 
ber between the iris and lens, too small to be represented. 


h—The vitreous humour filling nearly the whole of the posterior 
cavity of the eye. 
i i—The iris, 


FIG. 4. 


The outline of an interior view of the anterior half of the same 
organ perpendicularly divided. The cut edges of the different 
membranes are seen; the chrystalline lens, and ciliary processes, 
appear through the remaining portion of the vitreous humour. 

a—The sclerotic coat. 

b—The choroid, with the pigment over its surface. 

c—The retina, its cut edge folding inwards. 

d—The ciliary processes. 

{—The iris. 

g—The pupil. 


FIG. 5. 


Outline of an external view of the choroid coat, the sclerotic 
being removed. The vessels are seen ramified through it, and the 
junction of the iris with the choroid is shewn on the anterior 
surface, with the pupil in the centre. 

a--The choroid coat, with its vessels 

b—The remains of the sclerotic. 

c—The iris and pupil. 

d—The optic nerve. 


FIG. 6. 
A representation of the anterior and external surface of the same 
figure. 
a—The surface of the choroid. 
b—The radiated fibres of the iris. 


c—The circular ring of the iris. 
d—The pupil. 


FIG. 7%. 


A view of the retina, the other membranes being removed. The 
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lens is seen partially covered by the ciliary processes, as explained 
in fig. 3; the arteries of the retina are seen ramified upon it. 


a—The retina. 

b—The lens. 

c—The ciliary processes. 
d—The optic nerve. 


FIG. 8. 
An anterior and external view of the same plate. 


.a~The ciliary processes. 
b—The chrystalline lens. 


PLATE V. 


Represents two views of the internal organ of hearing, about the 
natural size. In order to convey a distinct idea of the different 
canals contained in the centre of the temporal bone, all the in- 
tervening substance of the bone is supposed to be filed away, 
leaving the vestibule cochlea and semicircular canals with only a 
thin shell around them, to maintain the integrity of their different 
cavities. 


FIG. 1. 


Shews the auricle, and external orifice or meatus auditorius*exter- 
nus detached from the head. At the bottom of it is seen the in- 
ternal surface of the membrane of the drum, with the vestibule 
cochlea and canals beside it, and the small bones contained within 
the drum in the natural state, but here exposed to view by the re- 
moval of the sides of this cavity. 


a—The internal surface of the membrana tympani. 

b—Part of the bony rim to which it is attached. 

c— The outer surface of the vestibule. 

d—The outer surface of the cochlea. 

e e e—The outer surfaces of the semicircular canals. 

f—The small bones communicating from the inner surface of 
the membrane to the finestra ovalis of the vestibule, 
which is covered by one of the bones called stapis, from 
its resemblance to the form of a stirrup. 
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g—The small bones separately represented below. A dis- 
tinct idea of their connexion could not be given without 
a very minute description, which would be inconsistent 
with the plan of a mere outline of the organs. 


FIG, 2. 


Shews the situation of the internal organ of hearing in the base of 
the cranium. This organ is seen from above, an outline being 
given of half the base of the skull, containing the ear of the right 
side excavated in the manner already described. 


A—The fore part of the cranium, with part of the nasal bones. 
B—The back of the skull, or occipital bone. 


C—The cribriform plate, through which the olfactory nerve. 
passes. | 


D—The foramen magnum, which receives the spinal marrow. 
E—The external orifice of the ear, entering the temporal bone. 


PLATE VI. 


Represents the organs of voice viewed from behind, by opening 
the back of the pharynx. The opening of the nostrils into the 
throat, the posterior aperture of the mouth, and the entrance of the 
larynx and pharynx are thus exposed to view. 

A A—The cut edges of the pharynx. - 


B B—The nostrils, opening into the throat. 
C—The uvula. 


D—The back surface of the tongue. 

E—The epiglottis. 

F—The entrance to the glottis. 

G—The larynx 

H H—The trachea, or wind-pipe. 

I—The pharynx, terminating in the cesophagus. 


PLATE VIL. 


Represents the relative situation of the thoracic ‘and abdominal 


viscera, by opening the integuments, and removing the front of the 
pleura and peritoneum, the omentum, &c. 
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A—The heart. 

B— The right auricle. 

C—The pulmonary artery. 

D—The commencement of the aorta. 

E—The vena cava superior. 

F F—The jugular veins. 

H—The angle formed by the jugular and subclavian veins, the 
thoracic duct joining with them from behind. 

I I—The lungs. 

K K—The divided edge of the midriffe, or diaphragm. 

L L—The liver. 

M—The stomach. 

N—The spleen. 

O—The gall-bladder. 

P P P—The intestines. 


PLATE VU. 


Represents a plan of the abdominal viscera, the liver being turned up 
to shew the situation of the gall bladder and pancreas, with their @ 
respective ducts entering the duodenum a little below the pylorus. 


A A—The liver turned up. 
B—The stomach. 
C—The gall-bladder. : 
D—The biliary and pancreatic ducts entering the duodenum. 
E—The situation of the pancreas shewn by the dotted line be- 
hind the stomach. 
¥ F—The duodenum. 
G G G—The jejunum. 
H H H—The ileum. 
I—The termination of the ileum. 
K—The caput cecum. 
L—The vermiform process. 
M M M—The great arch of the colon, and one of its ligamen- 
tous bands. 
N—The sigmoid flexure of the colon. 
O—The rectum. 
FINIS. 
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